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<astH « 1974 


ifiSe 


A NAME TO 
REMEMBER 



HAVING VAST EXPEIRIENCE IN 
MANUEACTURING OVALITY 
WIRE WOUND REMSTORl) & 
ALLIED PRODUCTS COVnUNG 
A WIDE RANGE OF SIZES A 
TYPES. 

Continuous porioJ of supply to miu.v 
roajor Electrical A Electronic project'' 
throughout the country. 

MADE STRICTLY ACCORDINti 
TO ISI AND INTEKNATlONAf 
SPECIFICATION SUITAHLE FOR 
ELECTRICAL & ELECTRONIC 
APPLICATION. 

high RELIABILITY A PROMPT 
SERVICE. 

UVite for LklaiU (o . 

M.N.PATRANAVIS &C0., 

19, Chandni Chawk St. Calcutta-13. 

F. No. !?'9‘56 

Fhoiic : 24-.5873 Giain ; P.*\ rNAVit.\(.;o 

A A M/MNPTi 



TYPr rtaMf/VATM*/ 


TSftKtftATtON 



rYpg-y/.T 

MiSfSTem. SOLOi^ASit'^ 
LV6 TYP£ rtPAAMAma 
iP/TP taps 


aAttfAc i€A& 


ryps-r ^ 

ripowMfOWt/i 






«it3? n tWsr—C¥a?nt8'l, IQV-i 




faja? 



tffs! 


57 

^c^?i '»i-4rw-s ••■ 

5??f 

62 


¥« 

76 

sfts^it ,4?|tjrtr 


86 



9i 



91 



9b 



ii;o 





,, PRECIVAC 

i Rotary H'S*’ 


vrcuu-P--P if 


Fih’ Industry, Research 
Educational Institutes 
& 6ovt. Contractors 

ECfVAC ENQfNEEfttNG COMPAMY 

Odle*/ Mwn. a ft. CMATTtRJCt (tOAa 
cAiCvrr A<tt. RHOMf > rn-imt 
ftcavy AOftCMDRA ftAftOCIlft, RAJOAMftA. ’ 
. RA MAtm ftlftT > m RAftAAKAft. 


PYREX TABLE BLOWN 
GLASS WARE 

^3|*ftff 'ftWV't 

^fiil Ytff I 

fiiil ; 


8« K, Biswas & Co. 

137, Bowbftzar St, 

Koler BttitcBnsfty CsicutU-12 

Gtftiu j Soxfalet. Phcme : 35-9915 
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w<rf 

lki 

nri—^tn 

... f*i3 

101 


g’Hf5T*f ft-l^f* '• <1« ^5? 

106 



103 

nH^i) 

... 

109 

<81 « 

CW 

109 


< « • 

111 





f»r« «fw «fcirtiir^« 

'?W's*i •ffiniH ^ 4iwnft¥? 8 

iltCJito ^ ( ^51) «(1^ 

••♦ ^rwift wr :: ^<hwi m '. 

rt»Tar 8 M»-«*|% ' 





SOME OF THE BASIC PRODUCTS 
MANUFACTURED BY US 

SACCHARIN. PHENACETIN, ETHYL OLEATE. MENTHOL. 
STEARIC ACID, STEARATES. OLEIC ACID, GLYCERYL 
MONO-STEARATE. 

ALSO OTHER PHARMACOPOEIAL, TECHNICAL CHE¬ 
MICALS & LABORATORY REAGENTS 




THE 

CALCUTTA CHEMICAL CO. LTD. 

CALCUTTA 29 


'Brr’jKi c'sff ? 

!; .j 

ji 

I atiTB irm 

f^t^S 

^cTfsrtcw^® 'mcmj ^ t e i i 8 

^ 

fni I 

Umt ^w y ntf^ '« fftTm cwn 

^Ttfe '• niTtc<^ wnrt^tft fSr^c^Hi : 

(mf^wn (ff&m}mf fm 







"l9I1 1894 


4 ^ 1974 


fissmtsrt »ic5)a5?tE<ta srctsw*! 

ftww alf9its1->ret»fft ftajwtsrt JK^FataW 

wsmti'i 'wmi— 9«fta ^la »ifiTORt jbw <« i 

4w« •«fia aif® aitJwi mmfa fawipi ^finwfti 






f^e!t;s{ n^- mnn) ^t^»T '^^li ^ i ii^ '^is'^tcsf 

,5r^«) ^c?r^ ^f-'S CJTfl 1 bl^PI %f=T’5lteir,^^ 

'g|?i c^ffvsii r,5)^?jt f-if-il f^'C'^fi^ i 

fKm ^t?i 

cbt^^atc^ ctf’fl I 




(1974) f^44 ^^rvif 'Jt^tC’F !£lffl5 C^t’tT^^ri:^ 









f^TJTtFT^ '9 f^®R 

fijwtst ^W8f '“rtC^ltf^^ f^®TS? *ir®I3S»fT^ ^ '9 

fS3I ) 1 ‘2(11^41^ ’*FC3*l ( fStif ) I 

[ ^ 51^1965 ?*> ail’ll ] 
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WW i 

♦ftci I wtw 

c?i «*iwy VB f«f*rt« 

ft*1 ai I C*^f WB 

«ti^t f<wfR»f5 ^tftrfi 

ftil *Tf^TffW I 

wz^ >!tai fs^twnt^ ‘«»f8 

fiir^ ^I5ii ^Tn ^t«tw 
f^«iw '« «*ff%f^wti tcufi 
c>fl a?% wc«'« 

•»» c>i| ’?*rf *«l c?c*r w»{5 f^'^ftwNr 

CBt9 C’^tsr 

fi 3?tlf 

*tt<ii ’(til srt^, ^t?i 5rcf~r^tw% HfJf- 
c*»r8l f5rwn:in orcH 

«f»rtll €fnt«s( ^£l( Sftl I 

cni ’8[cn'»tf^f 'ift^fanr f^wfwa 

ficwcn «t*rvi 

«itl6cv n?t<*f<wu <r#t*r 

€|l{f«|« f^f5( tiltBt^ w«r^6W 

I <ft«i 

«fw cwiH jffiftf*c«iiy I fk^ 

»»tftf 'Stftf ^1^1 

^i ^if»titfif»|ST. 'st^i »!«^< 

<rtit« »r"*t«r I c»il ^dfi 

«miTt« »irf« wcw »imtt ciiflar 
«tirw <if» c«rei ^iNTRi»i ^«itf4f j 
«(1 nv^5c»r 


ftnfa< [ 27^n 2% >(^«IJ1 

9\i «r<( »f*iKcw *f»tfi ^s( ^itwi 
»pirc«f. »nwcii \ 

CVW 

?t4(%cvf 

JrmCII ^f«ii ftW’f I 

c’ltfc'f cf ntf«iT 

^^^ ’ffiitfftM, ^ i^wrr^¥ 

•ill >ltV»lT •»!# >TC^?'(tcf J 

««| wn €stc 9 f^ifC"r 

ttftcv »r>ifwtFa[ti 

f4f% *fftf feiBtstfli 
Slt^t aTr«fJrtff tflfll 

^1 ftwrtst? i 

(Cybernetics) sftC*! f^Twrcafa 

a -rt^ '®¥l 5 fecw^rc^mi 

VBiBU f?Itflt*J—t^i ▼«! 

^fi !?11 3g[tn 

15 wf*1^ I 

<r«if« «itw w<i*(Ji Jiffi? *»^fci «rtfnfi 
•ffeltCf, 'Sf’WJCV « 

iit^c«ti c^rf’fflsifc 

iffwii nt'9^1 I c>f ffi? w^-Hscjnf 
wf f<'srffT^ wfBiB nfficf, 
'»ti[t9 «t%^® c’^t'T i5»5 
^firsf sititi 

v^ifcfi <«l «rr«itw» ftfni 
^«fA Unrwwcutf^ f5r»r«r*ncwt« 
fiwrtai ^cn'iMtni «rvft^i n^rt#* 
srwtfftr B »nfl5 
oirwc^ ’Wft^« nfffwr f«fii 

« «f«vfff nfsTfs-wf 'Pfswfnt* 

^tft #f¥t*^ i 

iftfd qit%f 

^>R »rtf nn * 



rtpapitit, 1974 3 WWC *ItWl <ltl1 ^ 


fajt^-f ¥firc^ I ftc»l l^ilt^ 

(Langmuir) »rtftfl •JKOW ’ 

»rNt«i nf n<g ignptsii 

>it«t hm vftgifiwjf. 

!ltw WTt« 

I if *fwl£<a «t% JR^rt 

I'gt’fti •ftf'a ft 

f 15? aft I artfti Rtffiittw «tg ffn ^^>nr 

f^wt^ fft nilfpR '»tn f 

Rtisrwi iftaitf »itil tircwi 
»ttifl ff 1 »it¥»ij »rt'5 fN c»it 

§ni cw^ cwi i 
Rtfi^tcsf ni aitfj ^1% wrtsrsT 

»rt^ nfpii cnf i ft 
•jiftfftff *i’€t 1*rrw »Fftstf R«W 
’Ifftiff ff t=lttlI1 *ftftl 

▼tflw ififfftij ^ fsiffST fi»i, 

Rtnft« fftffftiif TCf isT^ts '•I'T 

ffmt^ »tftew 441 nf^ftiw. C^t ww 
wtnsitf t f^w” I c^rtiff ^wtwf ww 
WfJtnw wtftf 4t4 fw >!*KI wwtftw 
I fwi ewtst ^wtl44 wtf t»fl aft 
wfinl W4W1 W 4|f«lliw 

fwfai Wt«ri44 C4 aftffl fftltllW, Wtfl 
ft*1 4tf^4 1 C. S. I. R 
WftfiW %tftl »ICn4t-f44lW4 

Wf»l5t 4tr® ftwtl44 fif^t CWtW 

wf5rt£4ft -ifiwi nt«fi 4t41 ^itn 
faiww WfWt^ nf 9 tw f«f^’ ft C^rtf fitjplg 
Tfflittfi W3t«if«£« 14 n«r *1444 wftitiiar, 
wt4tw Wlf^f aff^w n{«*l WflCW 4« I 
witW-41 WttllFttff ft CfW r^f^t <144 

«t4^ flfW l wtfl 4t9t f^f'4t41 rt^t- 
Cftf^Ti 4Jt4t4^ llKWtl^fr, 

t^wt4 nttit^rtwjE’flew cirwttfw. 4ttw- 


tifft^w f^wtw a? wt|faw 4«ntfw 
fattw W«W4«1 f Ifcf4lt* <2tf^C4 fwf4 
^i«rw <tt4 *rn»r4 ^^n^ wRitfff 44«w 
W(jra^ wffti !»tnti«4» ft W41 
wwiwt Wtl44 41 C4, 

441 f4®3Fll C4t4l W fflittf WtffWflU 
*^(£4 444 f*F44 W^WfW 4£4f*f1 f4£4£4 
C4T*f4lf ftf. W9f44£4W'3tC4 WfJtnW 
4t4tl ailffftntM 45 f4^t4 Wt£« 
ttwfilt4 ffWtsf£4I 4Wf4m n**4t# fW# 
§£fl4£4t47 4«^W1 f lltftf» 

wNlWf «r4*l t£44t4 4ttrf't£4Hl9 

^t4Tf 4£f41t4t£4 f4f4W 4t4tft4 « 
ft C4W tC»|ft4 4tt£WU4t£*f4 4t4t£47 
l?t4-44t4-ffWT£44 4£44»rtf f^fft W44 
Wf^Wl 

WfJtnw 4t?[t9 414 Wt5t4 

<t4f«5W Itf S4tI4-f4«f4 4Cff*trf £4 
wt44f« «rf^l 4ff«4i!tc44, wT^ttW ^tfttff 
44tl4“f4«ltl44 W4W ffflWf 
Wfjfw 5f 41 1 rf£4£4 fiWtWm W45 

4"4jf filtftlH Wf«ttf4», WtS^4 

4?4i fffw ffwt^iff w^wicn 
f4Wt4 W hwtftw Pm f^l5 4^554 

4141 Teal wftfl f44tH41 

£41144 ^9414 pSfft f4«lt4*t 4t44 

^t44-f£¥£^«* Wtf44t£4p£44 f4Wt4*W4£W 
4tii wtt44i wtiwrw^Pwrcf 
WtWif 4l444tCW fwft f444®tf 
4pft?44l 4t44-f£W£^4 WWf Cf4t< 
WtftftWI *!f 4lt«« 5f« *ttt4tCW I f W4^ 
^iw-^kni cwftiw wtem w 

tfwxgf tifwtfaw nff4t4W'4c« wtfftw 

4TC4 4?tt»4 4f«4Pf W4t 454 
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timv I ¥t*t ^sF*rc«?i tr» 

^^sft CW’f! I 
^'Tr®iar=iw ^ti »*fl6 ^t*r, 

f^iit»r-nt<r!»1, 

*rttc<F* vttf «*r’)f?rf« *f« t 

<««¥9fST 

« f^ftF8» f%ir^ f^wt^ 
fiiti c^m f^*^1 cn 

^ftfi^tcf ’«ft*fsr 4r(%^5t?r 

?itf^firi5. ^tftt? c^t»r-n^«rTti5r =»tCT i 

«4i^' 'iitf5wfl« «fift»r c’^ vs ^«af»rrit, 
^tm •r^'H siMm ^Jt^rtisr ^Wii 
nfm i csitn-m^rtfsT 

ipi^: 

ffi® 

c^r ^11 w’ft'ss ^iit3T 

Pft 

vt*t' ^tsi<f 

(Boson) 'sjNJtf 

aWttW fbf^ Hillttf I « 3f*rr«ft 

»fwrtar »e»i. c?fSi*i 

(Fermion) ^tin Vi f VtS 

C»(>f^¥ ^fv\ «I1T I 

cwiis^^ 'Q filfgf c«ftaj 

vv ^^wtsr iffitc^ I 

'srt^i f^tst^CTi ^UU 

ntH •el fcn t^ct^ i 

«i» Uiw f^feip^i 

»tit^ m c^T^f^rc’iF 

sw i " 

fe«tf^»i*i ttipi «itc«i V ^rh» 

f^wt^ f^ir« ^^*TW «fift *nrH 

«^lirsr. fefsT? ^ «t^ ItwtWfl 


iHtf v( ^^irt^r f<tt1ti|*c 

« ^i»i>r »rt<r5^i ¥fi«i r 

ft *11^ 

net t <rf9r^ tfV «r^rt V, 'stt 

n«tR>c «ttctf 9c«itn ^fsK\ ne?« 

cwtn ^fSf^i titst^ nrsmsjtt, ewtn 
t «t^*r ttt 

nt» nt?tn 

ftint 's*{nn ttti nr?< 

f^tw% nw^ttntw ftti nf® tf«ii 
ftetem nfif« nf>i cttntcnttnfl tt^tn 
nt^Rtt «rwctri t^r^wi ct^ 
ntw WR =n ? n'aif® ^rrein 
nrsjaiett 'W «5[;R5 

cttn-nwtittt *?^n §tnw tfn- 
5rr «tfl ^ttntsnt* 

nc^'wetncnt^titu nrn« »t<c*i eil, «itl8 
^n ttwrsTtcira fSrwtitt «if9p 

tttfTtt I ntic® 

ftitt a^^fB ^Ttiuwfni'® cn^ 

^ ntliwi c?ntti«tc<ri = ?rtnn 

tiffnitfiti wn 

fi^ifsi, ^tnn nt 

ntNftn I «tic® ntin fk<v nttst* 
tlBitcti ^tttf tt«i nttw- 

¥c«T «fti 
t ateaN. «rf« 

<#if ntt%itft—fiiittaii trf^ flit itn 
ntlftoit tfcn Cl ctfi 1? tm til 
itt It ttw tTtift nitff nT«rt 



crispstiV, 1974 3 Awtif 

c^«r ff ’Itfti cn, €^tim 

c’^rntsitfl «rr«'®i— 

f^fk c*i*r fec’5n*ntv s^i i 

f?nir4^fli f%rT"it¥ ^c«T*r 

•g c«rr-r 

’it«fs«tf *rhn 

^t»fi I ^€iitsr ’tfl’fm 

I CHHi ’P»!TtW 
(Need oriented) f^aif!»“'»fC<3|*rff 

iSnfaisr I fVi f^tcara «rrt1- 
fiwt-r-nr^i^Ht* ait«rTiil 
>i«<i trttv I c^ wtf^Tt, ?rttl|w 

f5i»fi:? cai^« ▼sKtW’i 

411 ’rr^sf'ri 

n<fK «rtf^^ra cn^ 

nC44ltfl T|»I I[|4 f^'tPl’StiH 1 4^«t €<15^- 
4^4 evtsi 
f4«t4tnn ft»i 41, ^itunffl 
f^«l f44JT« f4«t5?lt44 4(4^4 I «ft<* «lt» 
Wf*r¥ itlfttf-— 

ft?srr4-»ric44*rti ^<«F^4r 

^Bit*l“»rMS|tf «fW 

^twm ^ dtttHTnarl ’IC43r*ftl 

^*tii ^iwe ^Rr« <I?C4 f 
f^wf^ors «?)444t»m 414 ^«r*n ^tnir 
44 Cin<k^ 4l4tt4, ^41 

m% <47jtl »r4T«f f444 4^*1 twtl 
4I411 oil mi C4 ^VCItl f^tt4 
iwl imfl'it cfitlutniH, ^Wcfi m 

4l« if^ltlf I 

ll^Ftftf 4C4 ltf«tr» 4tt4 C4. ^4^ 1^1 W 


^\^^psl mi 6i 

f^wt^Ynn C4i ifw C4t4 «t4ti %« 
41 1tC4 ^C4, cn% Cfltw 4lt^5f fenC4t 
•^tlt f41!!l f^Cl-piVfiw 
Clh4 4^C'«’e C41 4!^» f 

4lf« f4<f44 «i54l 

'4ft5 ^Tl 'gfllftfl (.4, irfi!* f4Wt4C4 
4^14 WifltNS 4faftft4rfl ffC^ 4^C4| 
'%t4tt?fl ’434 4111 ^WfSFI «, Rw ftWRi 
4'fl« ifim *Ffil5 ftwfMt 

41 4rT^irt44 W4V f4:ic4fi:^ 'atii- 

«lt*F^', Itfl f44FVf^Wt£44 mi r 
^I« 4f C1«41 ll^c^ Itw f 

4*1f^ ’fftci irlirmi m cm 

lt'811 1«1 I 

f4«lf4-nt14t4 «t1| 4"1C1« 1«fNf 

1^414 w 4ftf5nitn I tfirf5f4 ^itciti^i- 
4Cai'4 ^114\ mcl Cirfh 44) %^4l4*hW 
'« ®I14 C14 If^snu f44lf1-5#f4 

ci^« nlBil icwariti 4??4 mflc44 mi 
«W14 *441 mifcfsri ^154411)44 

mi ^ciri #f44 Cl, «fifi 4J^4 itciti- 

^4^14 mi<f 4^4 1*414414 m|5 srim 

ifllB I %<t4 w»®4 

4^1 nim^4 f«f%C4i iiipsfirf fjwtcm 
411441411 «r41W4 llftcir Cl>4tt4l C1«41 I 

*4^ mis f4-54l ^C«1C41U ^4*4 

J14*| ▼f4C44 I «ll4f1 *f«tl41 

fkvs m C4, '99' «f4fif4 f4«fC44 m 
4cir. w i%c4 41^9141^ tiwrcif 4tm 
Wl «iat94l «rt4T1 4??4 14S1 4f*l4t4f 
9tt«F iTHttH 41 ntf«4 
WJtf fl1«lt4-1t44t« 4t41 Cl Hfll 

Utlfm m C¥tilC4--4|l^ ifH 

iiitimciiit 



(500^*1 Wtf4^ «ltf ft ) 

(1473-1543) 


"irtwtwi 

¥iw cw’fc^ nt^ a. 01^ ^irnf^ 

ftiti 'ftt*r *itc*r, f^<srnf« 
ft I <«¥^t s!t«rti"r5tc^ ftlitW« >fV»l 
iNi »i^wn 

Wtan C^ft M CWJtftf^iifWI C’TCiJI 

«ltbt*», *fihw ftwtc^w 

^tfi 

¥t«4, *iwNftvi '« 

wtwa 3!^»! «8fcflt«} ¥?ii cwjtf«- 
ftutc^i CVC3H cwitft- 

ftwtWSf Ctt¥ oil 

awftftCHl m 

lf«<t»r, «i c«¥ ffiifcr? '• 

ftcfWn (Nico¬ 

laus Copernicus) c*ll tfVftC’Hl 4f 

Cifjtft^f OIV S^fttlfl C^ 

7 .^ Wt« ftc<iw 

CW tUfft*! #t» ’«%•!, C#tni~ 

ft^lc^Ti ncHi^ lftr» m i[iK «« ict 
cir»i 

mv ^cf ft»i 1 

•ef’p’iftvin 1453 me*! 

%\V8 new 4lv« 

cwftftf ntft^T, '« ftwtcwi mw* 
«t?stw nNl Sl^ltn iftei mvi 


wwj\^i n^wWftwt ft^lwtwtw nftwe'ii 
c>ftft¥ f&itw cfFti « ernteww ^iwnt'® 
7M I ni»«rn w’^w enw netr ( 1492 ) 
w»»i% ^tftntww ¥r»i 5 ii?=» 

wxAm « ft^tw ftnw wf ?w fw 

ncfi w^wfnc's wif^w ’njitcww n^ntw 
'nfewftiii? nwt®w wtw^w »Tt?rtc«?j« fttve 
wftn cTi I 'wl iTgsr 

CT>^ feitwtwttvw 

«rw»i®tcw ¥ewft*i i 

•ife»fh?cwf 4 fnw «»wr?l ‘wcnftn cwjtf«- 

f^wteww waj, c’wtntftwntnw etf^®tw 

*in ewew 1 

fnwfcntwft (Pythagoras) c<rc^ cwftni- 
* 154 ^ ft»i nil eftf ?i-tt«ftw 
WIW Wtw^ ciJtftftwftiw Clear citw 
WfW cw^ftir ftltw wftft^ lift! aji 
iwllfteni ww nil ’icni cwJtftftwit^lw 

wftft^tw ICICI cwfjtftftntcni ^n« 
ncwi itw laci I esre^ (Plato), 
^rtftlltln (Aristotle)* ftntlltn (Hippar- 
cusX ^cn^l (Ptolemy) «f|f wiftwtftni 
ttCfW ftitl tii^ ItCl ftanwi arl 
ntntlScf wwl nil icwiiwi fn oii 
fintew ‘•'cfw ifciKii ftit^fin mu* 
nfwti nlwtwi I 11 ! wreutfI ^Nwlci 

• nfii ftim, itwwiw ftnftitnw, 
iftl 1 ^ 8|*32 
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f^*l Cfat«cn ¥W«ar I 

ftft^ticf* ^<ni %tm 

«rtsft¥ fiiftn ¥«n5? c^i, •ffiril fv m, 
f^w tJni Frt- 

fft? ffWW^ (PhiloUus), 

f|lt%f^n (Heracleides), 

(Aristarciw) <»5S[5 t%% 

c’tCTtv ••I in»^ff ww* 

»iNf«n ¥«rsT€ ?m ntri fir, 

w^s ’ft«W I «f<m'»:, »«l 

sr^ntcwf 

w c^J^ m I fn^n:itt«t»r, 

cK^»i «itfiicltiJ«! Um^ 
fpvt^fnc^ I 11'35’rhr 

*jt?i[n« Mm ^ Pri i( ftutt 

4i« ^i^^ gtv w **t?Ma fsw- 
’i^t»iif wcM c^ctti I ft'ilf 

f^witsii ^r«rfc>f <tw nt^fi 
’ftCf M] I til ^'FFttW MtZMt 

f^cw 

fNW«t« f‘?c»t»rf>i c^*iifSfFt»r i 

^<wrfjr¥ iTf-aripitfwF 

vwsr, 

MitmMj MfOR i fk% 

fr»fi^tiv fMttmit»!t If: •fzei 
i«it» wfsT 

Cf, 7fM*t WW#t» f«t<l IWBtBl't 
cm»ipmi f*i ^i^4*t c% fri'W fiif 
oiir^ fn«m«rtim 'iimt nm 

'iirw I nMJKf %c»rt^»|p (Celestial 
sphere) Wtt^FtfW ftff tifU Wf«rtll 
2t '^%tf TO t?« 

*:ltrn «mfttiN TOTrt % 


swr f Mmh <witf%TOB ^fi ^ 
TO, TO ff5»itf3ff 

TOtrnW >ltstBl fsiFt^ 

w<rt cirif ‘•I ff»i fn<itc*rtftPTF 

TO* (Cosmology) ^<T I TO ni 

TO TOtll ^^’9 ^TOr» 

wftsil ¥tl1, 

TO TOt'F TO^ttff 

irft»i cTO«if« ’trt^rf ¥**T« to fn«ii- 
cittat*T ncf «i5 

ti1%i TOtar MfmfMmM i ftv. 

n*«f fl'^cTOc^F >icw ^tfF'F TO I 
•ai TO CMin TOfire»»!T r*^i «rt« 
oqjsffi fs9 aiTOfarv \ <a^ 

^ sssR^farF 

Sf{lf«l *lf^W TO f^^tt»ltlt>T 

f3pat»i ¥itw I iftfF aWTtK 

BV ^MK affifwa ^t5*i ^Um aitaji 
<wtis? fefti »tttn c^. 

w^Ftc»i cTfc^»i, IftTOi 

vs 'C^tfw’s iif« ftTO 

f5|srTOt«tt^ CTVfil¥ CTO 

ajMlI firc« *tTO^ fat mK c^t*ftf^ftc=1« 
*I^« 20J0 ^11 <a^ 

aft« TO*ri ata^srff^s 5vrc4 «itTO wm 
«tTO»ii 

fnsfTO fitter* TO 200 wTOcifd^ 
mv TOiTOii Cf fTOc?« TOil f»rciwaf. 
«i jpiw fnTOTOn»ri cntMf 

mi aiTOa RnTO 

i(f^ (Retrograde motion) C>lV* 
#Ti%r» (Ecliptic) CTO ^tCfl f^fw ^prf 
«ff% fmrw fem*TOm m 

fnTOTOtw* TO »ri^ f^HTO* 

TOi! cTO mi cTOt^ifam 



wm«c 27 'm 


<4^^ 40fff wli»» 

♦tn .4¥lfifV i}f«f »r4t 

^Jt^Tl vs^t* aH n*WI «4’»tW^Tf^ 
fffci cflcfeff Hc«t 1 lt*f (EU' 

doltxus) f4c^fl «?rfftf«¥ fsasfe t4'wafsf* 
W Tjff wc<f, «ff 

«4f fe (Idea! sphere) 

^C»I (Equator) t 

'iw'siw »rt^tcwi c^, 4!if*il3e cwi fiils 
cs!t»icfi »tt« c»iw 

C«ri<IC^S iJUf Njtft <41^ *4| 
c«ftw« 

c^T»iet wtcw^ 

5l*f?C^F \«r« «ftC¥, 

c»lt*iW4 t^ci ei#f5 «rtf»cfi 

«f^tn »i1 ^til eiHm '• 
»ar iff«c4f ^Si»niit>f f^jS 

c»rf»ic¥^» *rf«e t 

»4«tw cjjttJ 27$ c»rr»!C45 m^tiv 
ear « <arsc*ra ir$ii 
^w<F (^5^ ^)t<rn ^4c« 3!4< 
iff *4$ 4JNJ1 

aftw »i"^4 iir^icatifj 

aw I 

cacita f^ai 'Bftfaclife*! f^crta facifi 

»f^4tc»ia c»rai a4^?tc*ra ^<ai|*fJ i 

fawta c«>« ^ta 

arfBf^« Hmtw at^ia i ac% 
<4^$ cntav f^tta fw 

C^araic*! i f^tn ^rnsT^ta 

a^f^ei ^faala ^iw >iactf5rf fafai 

Wi<at4l4 Wiail^a (Spherical shell) 

*ia >imTwi awcii rfHala 

c^aiifa $«ja tfifi ^a»a caw-fi 
tna watfai ww i « ircw 


wail ^a»w fafea ^c* %f fw caw« 
fitia'w iFi!» atiuia^ 4it«a l etarww^ 
•Jif #a^a« ’rmtwj ica« faf^a* «rwa 
crtt*»¥l aitfei na-*!rta net <414 
«tc«r¥ entwa nf* w aajail 
wtwa Hfcc¥4r«tR®^ca I airfa«lT5c»ii 
faltfffaic^ etarcnt«ia<^a -^aita «iRi 
wnt^i f^fa «rar»a w, em* 
enwtata aaiaiS) Uta at$, m» at>! 

^’iK a<t4>a—4> 5ta$ a’we^ *lfa‘3<; fe*!W 
<4^ a^s^^caa m evta <4f$ 4ina <4’r$ci) 
^Xm ntcfi etarcntac^i 
attcaa Jia« ^ta ’fca aciin 

*ia»a aw I <4l aw$a ata facicta f«fa 
J?ata (Ether) I tata wta nfaa^a witw 
atca. ffw wa w’irwa ^wa aai ^ilfa- 
citfeaw ^\^ af^fawi faiflwf^a 

ajtajta awi f»fa aHfaa? wiwa ^44$ 
6a<»wta ifa wwctai fkx 

a’<«tv caa w ^ftwta niafeaya w«{«*( 
wf$ # 11^1 wtaai 4itfatit$c«ia ^nfaSaf 
falaj'ja ajiajla aiai i[cw *itl i waa 
wtail wtta ca, ^faiit^wa faawff^a 
w«ata awF atwcaa cwta fawca^l f#w 
wfatw wM alta ca* ^ta ffii* ’aala- 
a^^la ^ata waiwa alwa ^fwa afati 
<rtf 2000 aia ata^ at?Kaa aw wta 
mt wtw fa I aWifiifcw hpflacwai 
aaa atafaw (Celestial) aw 

ftatca ftacw attaa Mia^ ataiasa afa aww 
(Supernova) wtf^ra wcaa* waaf waa 
wtl«(lt$caa walta^alf ^aia-wacwa 
wtwa.a"fa:i.<iw wifaw m\ \ 

^fa^ffinw faa«ff ait?ot 
atw ittwi Iwila wtjRp^ta 
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1974 3 '«Wi^5 

r«f:¥ 


f«i-rcflw «itc»tvsrtfarvi 

ifv^ ’trWf (Almagest) 

1400 3|fi CSfTtfefiat^C?# 

’rrlc^^v*r ft*? j «r«ri ft’«rft'gf 

•asjsr ^rt<fjt cif«sl 

^zn% car, na?^ 1400 aia c«sFitf«- 
fSwt4)c?a 15} *fcs} fCfci I 

'ff:<}a »jft '• ^la^fsT ^t^a^fta 

ftit afat^it ^ ajtnti aai *[v?\ 

^a^a ^rtc^tPa* <ifi^'®fta '•tafita 
ntai a^a apsi: ai^^ita «aa W 

«Tcaa ^«i«a«ta ft>i-^ft ai^ ; «r*ff^ 
cacv c^fta ^a^lB ^srcn i:^a'f ^aata ^rtcat ai, 
^as^na ^ta saata w new •al 

ai^ata I ft«1a^:, ^f^fta ntenew ar^taa 
afts wan« afta ^t^ta fa*fat« ftew 

(’1'15 Direct motion), «ft^ta 

wan« nft nfta ^t^ta ftiw (fanal's 
»fft ai Retrograde motion) f i|Wntn 
nfta «rwft ^^«tta artaii waata wtw 
^nta «jc^¥ arcaa nftew 
nfta ^ftn ftntea ¥«ni ¥catiai ^a 
acw, «rr»I¥ <ife^a «•¥# ^nt?? (Epicycle) 
aataa ftww nfts ^tew. '■rta cni ^itsja 
c¥ari& batata new inntw 

(Deferent) *rft#a} ¥Ca I ««nsr 

nft »irc^a nft naa ^aia 

c¥w{Ba etwfti lift—n^a aft ¥W» 
¥t?en afta ^ w^^ Tift^la nteniw 

¥¥¥¥ n\a aft naa wan* fanalny nftf- 
w atftwtw ura «aa^ carw arijfBB 
^[icwa* jm-lft afBea i 1 (w) nx ft® ewew 
nnat aitntliB afarawtea catan 


•ffcai aalnfw, utiwfB «raft aff (Superior 
planet) P, C-c«fif¥ afta ^tBtl 

ftew afs^fia i f^t«a ewar C 
’Wtata ^ia:a afta 4rBta fana^« aataa 
erafta wca I ®tatn «irafea 
tffafl arwft'i nca wa nft ^ft?ta nttntw 
waa* a*si5 aft ^aa^ wan* fana^« aft 
wta I wttata n<cawci caai ata ca, aic«a 
cwta naca^ cacw aa <aa^ ww «*fcaa 
aatapca 23 43 ftfta ca^l n 

ai I fs^ata a^ata iJcn^a »jtaii ul? 
ca, a? ai mm ewar c' n^ai 

’5ftd ¥ ’xefa nuatww nanraata fena 
aicw I wten^ «sraaac¥ catw ta 
c^^ ^ca ¥ai)| caai atra at i 

«i^aa wtaai caacw nt^ ca, ^tnfaa 
'Itwfww ftasrf aar-«aa' 9 n)a aft 
w *iaatatfta ‘•wIS newtawaw 

ajtaji acac® i ajtan na 
afaata na^ newtawaw ca, aaa^^t 1400 
aia ata«, aia n^spei n"ac# wta* ata 
cwta «ta wten ft I fnatentatn aiat 
cac^ta m^nim artan ftn arw naa 
na^ «in"^< [ 1 (a) at fta ] i 
v^ftfa n"ac# f®ata aBata^a ^caw 
ftfat ajtan ftn ni i ^tcaa ar», «rftlB 
dtf wwlB ft^<. %V9 araai wcawiB ’jniwta 
nfta natftn ^ftat nfa^pm wca i 
catew '»tcaa ^ataa 5rn-|fta ai^ ftni^^ 
afta cwta ntwta«R¥ aTtan 'stew cn^ i 
'WtfititBcaa cacw 3|aw: fta 

ai I asta c«ft W’lt'aa enfft (Nature 
of physical universe) nacw '^t* ca a^at? 

nwcwr? afi« aacf. m ftn n"^< 
^ta ftarw *raa^ ata "tasfw^ afta* 
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Wtif ( 27«*! 2l 

^rc*rfl f^ntfl¥t»i ¥l fsta?! ’tWw 

5t»T-^f¥ 's.tt’ffl nfi* ’jf¥?lir 5t«f»rc¥ ^tf^¥ 

€r^f$ =?]t^ji ¥a^t« cell »if¥C¥ ^jHyi cell I 



¥Wf¥W I *«“ 

(Apollonius) 'fiiJN (Hipparcus) 

=rt*i f<ic-i^ ^ca^c^t?!) ( <*^ 

<<11 csrjtf®- 
5^i§ f?rfs# ^ntc? ^Jt«f/i 

¥?^ta cefei ¥Cflf]i%r«i5f i 1 (n) fecfi. 
P <aj^ »«^fg B¥*lt5? C-C¥ c^m 

*tv( nlS¥*l1 ^c« C 
e¥¥t5? E c¥ wina 

¥:« I '4^ f'eai!? t^t^i 
«!f«ft¥ (Superior planet) 9tf«?r 

CTSftfet^lS »}C^t3lW=^¥ 5nt«<Jt« '^C9 f^C-t5| 
\ ^un 55jii?3 5t»!-^f¥?r«!» «it? 
•ft-e^t c^cis nt« i (^) ^\ 
feai cMt¥ I ffrcis P -a^fS ha 

C>C¥ I 

ha C ha *^h4l E cac¥ 

Ita »iah^ m\ EC caai ha 

'aal? f>¥ hfi•¥ ata I 



1 (a) hai: 
h^ftcatata '«a*. ctfcfela 
»{a»i ^c¥f«sr¥ fat i 


'attia P ifalSa ¥^*tt S^cafara 

^■8 (Eccentric circle) I faha 

cac¥ fanratia ’ic'sa 
CE:CA ^!?’it'®lSa ala's fa‘!a 

¥cahc»ia i taa*^ fec*ihe tc^a 

atht th ajftri taata httatlcta 

Wthfet W ¥t<ihcta I ftt -af^caa 

’sffa ’sj afttita 1 (t) a*v hca 
afi« fiTthh» fkn «rra¥ ^ais 

oia^ atatht cact ma T^X^i ht 
^'^rnrat^: hcta ha ca?y 

ataat^ ht ns<sr «i^a 

I 

tficttr 5mai awh ca, ft« ’^haf- 
ctfarf fat^cfa nt^i mf aacaa 
fa^^sc^a. afaai ctcf^ «a¥a»T 

cafJthfawra^a arfittaata tcah’T i 

^h^tt facta c¥ta a^fata 
«(tta cf «ai ^a h I A t?ahat?l ’jhft* 



ff^I *!f, C*f •ft^’T^ ’tf* 

cwta JJ«’r lii^a ^tf^a *{?, i ^|;fai wtf^, §r? 

^i1S)n^^ m'a't «rf^ i.'t'ff’JtCJT -ofara afca «s(a- 

f¥c*it»it^*r I «tca c^fca c^, ista -flf^ cnW'f f%aft«f 


A 



IC’D 5|^ f&:3 *• s 

fat; C U%^ 6»iata i 


A 



1 (a) s(^ fbui 

faita fa'^9 ajiaji; uettca C fa^lS 
fta EC naarca^ta 
ftraf tfs'® 4Ta i 


t: nt; w I ^fa ai«caa fffea i «?tf^*r 

fat«ct tRr« ft« ‘^a tfia cn ’^'Sai if^c^tfsa $a, ^jRlta 

at^ «ratta a^sata ^na 24 a^ta ctapta «ifirctt®^f!5cf 

tP? f¥c'!ttt^»Ta ataita nfaivata ¥!«!« ^r^sra* 

«rr« 24 a^ta '^^ata aFca nf-sa ctc«a tat atta ffaatft aca fat- 

*(5 fact <<itfei ctsfta «i%cttaca^a (Central cttta^caf 'Stfs 24 a^fa -atata tea 
fire) afafatt taawfea aatta ct) 'aa ’jra^a <4^ 

«Raaffi*^t Ctttta «tfacnt»ieira ttaa^a a;ta afa §i?. '4aa «rt-' 

fatalt fact tttt t tea alta taa« atatffa ^acaa 'gaata cat^ aa, ifca 
^rftrttacta tttK nta at i ^aat t| aa ctrtf^cta <artfcaa etta ^ta®ar 
farcaw^a ^cb% ^^fa^fa act at ^aa^ atacaa etta aaa (Parallax^ 

aaaMa 4ti arff-'^R^ (Counter cattt atca ait ffcatat^caa t^itataV 
earth) tratta tiiat tcaftcaa, at^ tea cti?)? tfffc’ttacira i^ta'atca <yRltw tt- 
arftata (Antepodes) cactt cta?t9 aca« aca tataca atatcat atirt §ta, 
‘^fatatatlfet'. caai afa atr ^ ftfHt- -aa^ ttia caa 
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fii« 

fV<cnt*i»f51 

»tc»i 

(Hiketas of Syracuse) 

(Hciacleides of Pontus) 

c^c«f 

«cn cell =f«1%W5t I 

c^aTlir etflftrr^e ^ar 

24 nfa^c^ 

ttfll vc9Cf=r c^r, 

^«ij^ *<1^^ fHSf «rc’i‘a 

^•fa^ «rf« 24 «a^ata «a c^tta ( 

^ ^na tffa^a ^<c={a ^tcaa <a^ 


farwfn t 27^a aSf, 2i n^^’l 

arff% Ifafara a^ata^a ajJ artari awc^, 
«<[*taf?c¥ carjtfis^caa ^fi^a >aa^ 

^aas»^ aif^cfa 'ifa^tcaa '®ta®af f^aca 
ca >Tcwa«f*i f¥c»!Wtoa ajtajta acar 
faff's 1^*1, ca«Pi atari i faai- 

f^f^aa ajtajta ’«r»fa ‘«a SciacaWj faai 
‘a^ ca, a5 <iia^ w 'sraaari fsfa ic^a 
etaffc¥ ac»! aafc^ caiafiw^ i 

atcarl ’S'a aat^a ’^l^-Tfcafara faa»l 
C 2 (a) ^^ feai ] can aiciti fsa « faa 
aca atacs aca ca, ffn^a ariwarsa 
aaai «ca fia ai i fiaHPf 

’j’faff faar ^na feaa ’|<faata <aa^ a? 
atap ^fwa t^caftra a-aaca atta^a^lla i 




2 (a) m f53 : a^af^afta%f 
f^aiaa f 

acai cafaa ^iira facafta cailfsf^aitcaa 
ai4faf^a *tca y«ia faata aacaa i ac's 
f^tat^lraa ^caa aata caca 

^ta apfl-efif aaifa aai a^a aciti i ataa 
«r* (lafan caaa faaaf^, ^&aa-nai 


2 (a) fei i %t%f®a-a 1 ^a 
^cf t?ri faaia^ * 

fai aitati It, Sta «aa^ ^w19 a^aaifia 

a«1a ata ^a1 afa#at^a [2 (a) aa feif ]» 

atcif^f «a^ ^iffwa^ «ttf 2000 aii naa^ 
fetttlt arf^a (Tycho Brahe) •fTawac'®* 
an ^ntf <taaaa faais' 
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t^cvftr^ri ^ina nm <st?“ ’stnt^i^r 'St^ *it« 

f^fw Mafwcv «rta^n^9i val '»'9c«p atn ffa ^tf 

^wc^sf I f»i ^r®, ttw I «ita 1600 

*rf«aF*ii^»t [2 (?r) 5i^ ftij 3 1 ■sm ci*r 



2 (Ij) 5?^ f53! : I I 


^ . <£ BjJj » E 9 ^3t cf % ^'MV^,h Mj^ 

f¥i fkw f®ft fsicwf 16C0 nc^. 

>Tt<^ =»*lta*l cafTtfifiwt^ c^Ptnif^w ^tata ^ta f^ai"? '®af1c« 

^tf^ta^tC^ia (Aristarchus of Samos) *^5:«rf®^« ¥ta5| I «ftf«fetfl®tC*ia 

atanta [ 2 (a) fsaj j i ^tfa- <ari?sf»ic®a afa*ri 

lta®tc3Ta ^tfa#ta atafw t: 

^irva c*rt?ta fwt^i f^fk fai»ta aan- ca, «aa^. naa'^ .ftaitstta^ 

«itf®f»if®c^a (Archimedes) sfa- ^Bfj^tai *ta fagati catcara 

»!tafiaF I cn «araafiti:®a fa <aa^ cata nmf *i4« aFxaa fa i fa| 

fa^\ ataTl artfaltaata faaitca cncafttaa, cata «ia« ^tta faa^ <aa^ «i*tcaa 

^1 <aa naat-vt^a faaii ajf^^fa aa? fsaita ^«ta^tca a'«5a'*t#ta>aicn 

^tcatt Sitf^i awa JfCf f®fa ^ar^fa aFtcaf^ 1600 aF^.a ala<v 

•iff51 at« ^caai «at aiHlca'tta cf ta ^tfiiirf¥f>r %aa 

flwa an ^1 «rf- iiati^»-^«ta«r*rc^a »a>i attalif u 



fo 

^ir -saiP 0 ^ a ^tsf^rr^ 

«(*ff^*t WU ! 

^f^'S «(tfAfeta¥tC»T« f« 1 % 

«<»l c'fc^ c^tsj^n c*ftKisr 
; ttil <aT?5Fi!«. »<H aij 
f®wi ^»i«: 'ttA 

*f^cw*\i ^c^JJa «{f^ll® I 

c^i^ l^<i ^ta 

tttaAfta ‘«¥i§ «nrt*5 faaa 1 3 st^ fsc;? 
«itf«lta^tcna f^fcia *(ajf« af^T6 


127VJI a^. ^ n^afji 

W fa^sfnc^a caTSf 
«r^«f5i %'^f *fr<f «tafa'a 

^nr Bc?\r^ l rfif«r ^ta« fnaftci^ artta^f 
c^, ^"TH ^tiaa 

f^a I «r-»i5a c^at atca? cn. *f1c^^*) 
naif«?r j^^sacT ^t?r facata*! c^c# 
'Sf^cia aitntca '<iaf 

^A1 ^a®tf4^ «ff^'9ra ♦tfae? f^cati^f ( 
'^ta «i^a m \cm ^>aatf 
fa*aa¥a ca, '«) faca fi^t^taai a^aata 
strata fi|9i a1 1 2a^ n^l- 

caitaai ^at*! catait atca—fa'sr^i'fa ^^a- 





3 


3a«. Tm i tt? afc’^f ^aa ^<caa nifs 


anci I '«^tc*iti:af atarcatasaf aaa t^a: 
a?r<a ENS catilS n*iraft*l, 

^aa NES catalea *if«at*f aiaa 

vaa^ ESN cata^a ata nta 3*(at^f4a- 
Calais atai 10 ) i 
^art^ ♦Itm ca, ’jfaal cata ’^c^a 
^aa ttcwa ^irra 'siaj'*: 18 an 
f'^fa faafn*® «iiraa ca, ^ !jfa^ 

caca 300 sa a^ (ajt^a 

Haa ‘aan. 'Bjta'sa ’aia« «ic:a¥ ca*l, aitaai 
««aa afif^ ) I a^cawai «.aj cat^ 
'atfaitaiaia «jfa*ica faaitta* anttaa 
ca, v^a fanta aa|5 cajif^a ▼aa'« 
afar^af arlva att^ atta at; aa^ 


faa'^ca 'aifallaata fa faata ^:at^Pia 
•ffc^Fn atafataa i 

faa^'f faca fsiMasfi aaatt *iaa 
caintfaafa fa-^al ^fa^afara <aa\ 
cafSaa—^'SA ^rjpf '^sataii ^cHa«tra 
n<tt*^t 5 ai atat^a 1 naa^ atca ca as^ 
f«f2r ^ra ’« fac«lrf^%afa^a’ 

(De Revolutionibu^) laJCTJ fafiaa 
atataa. ^1 «rta attfi^fflaTcaa ast^ 
at^ara 1 artata caat ata ca, fif^ 'ita 
(srtaa artaa wtaata «ft«iatcaS 

(Almi^gest) cata a?]ilfaf*a an araiir 
^nw fa«rnai #tc9f|r atta; 

catmf^ltia' ca^ftat a^^tffa'? '^tf 





«r»fw -sjfc^far^ '®?75 <fr?ii f% ‘5^>?5Vcws 

^twtssn vac^f *^11 catari ata c^. 
c»t*ftfHftc»Ta «f»r^ 'Sta 

f^atta afa?t*r i 

’ftRRsf f^f%a ^*fa vaata 

^Z9 f^fn fSwi ^«a^ aftc^fa 

’ifatar atai 5w, ^atr^a 

^ fara fi^t^taai ^ac« 

f^ta fsfia c^tc’>\^ ca, iJw^a 

a^caspfiataT ca aa aiJata ajtan 
aai ata, fasf ^c’s^a ^aa ^ataafa 

<*Ts aicaa stafacar aqta^a^n ac»j «tat^ 

ntacaj« €fr»{?a^ 

ajtaji cf^at »r^a i ca^tatfaa'ta '^fta^e 
caac»iit ca, citat'S' <e{atsi\^ ajfaji maa^ 
ca^ jfa*i mK ^rawcatar aai aa'f- 
caiai'st^ vtz’^i f»raf c^aHtf-j^tac^ 

fac"ia«1ca ^ra i f4fa 'sfac*;*? ca» 
caFta aij^Ttak afa aa^^a faaw 
5f3 »ft?tcaj aata'Sfca ajtaii vai 
ata, gsca ^ 'i^acaa ara; «jt<^^tfs 
aawfB^ *sfaa'i6a acatcatc^ra at^ stca i 
catatfatta aaa #ta acaa, 

'^aa <si^!^aMia ^wata «*aa cata a^a^ 
fit»i ai, a} aata^fcal &c»i^la '®c^« aitari 
aai ca® aii fa'?® Icaata ^c'f ^faa^ca 
f^a ataata ac*r a? afjtfaPsa afl?»f«ta 
^taatat aap mfia. ai ’jffaata «aa\ 
a^Ha ’jfaa’la a«ata atf^a aai a«a 
aa I fi^arta aaaf'si *aa\ 

a^ac^fifaf fat^C'f c’atai- 
faatcaa favaf 'uca f?tafa»ii 
,a^a fia fatta ftta «iani 

<if«ifta ^ mntfaa-tn arata fpaa f 


fac»Ttat^a, f5c»^, faatf|ff©a «ta5"> 
a^a^caa aaata^Pfa artij f«fa ^ta fsuta 
aa^fta a^a %caf cacaa i (iTai «c«tc¥| 
cvta ai cvta-i^tca <5fa?1a af^a ^f^'f 
'atata a^’catwsi i «Ttfa^ia«tcaa vtc«ia 
acaj f«fa a^*c8f cataa ^ta 
'^•C'fa aaa sjf^aaa i aa a^^a 
a55»tR«?ta acaj ^a ftatatata aa<a cnta 
catattn^ta '■iiaa^l ata?( «facial 

at’® ac^facaa i fai ^ta ^'fca f^a^S- 
aaca <ar^*fcai’tJ ataata Rjfca> <.a ^a^satfa^ 
^f^at*i atfifsaf aeata «ttat'aa 
faa, an acaiaa f^’sra '»a1c'® 

^ta ^<(®3ffwaf srfaj'ata ca^fana i ^ta 
^iRpata 'a’® 'a® ca, ’»tf^at^c?a 

^1 ^'isa ataata a® atan « ^c^atta^ 
fta ai, ar‘f« '^tcaf faaat «ita]i 

fvfta aFWia ( 

a^a ^c^a ^f^faai ajNita mw j 

«rcatair ’yRa*1 f^a «s)^ a^aejetfa® ^^tail 

a®atc*ra ^ca 'sitai® at^l I sjt’* 
a^atcfa aa^ca ^aa «ra®tt«1 a®'«fa 
^t^ at'^i ^f^a aWcaT 

®ta a-swa caHtfaata «t®:aa 
a’aata i caaa—'jfa^a «rati 

apaata mw 'atfac^TiJa. feca^ «rjtcaa 
atiyar fta ca, ’afa atf^^a ^r*i, 

^tara caa at^tca ^tafata 

aaHaa ar¥ 'jfaala 9ff®a fans1« facap 
5aata caai ca® i ^fafa af? ®ta 
aiwa ^na 24 a^ta ^aata a^ca 

catca, ®tat»i ca^ \<taa caa ata v*^ 
ca, >#1 cacaa f>f«i airta cw^ta %aF 

faf^ar acai f¥i ajtaai ^a 

afeal^ caat® nil ai^ 
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Wtar 


[ 27«n 2f 


f^^fcnt? ^01 

c^’s I '«^ «rt6^sT ^^t?’?tCt, 

c»'N?if*f »jf5« <«^15 ^wsji I 

c^in c^tnffH^ir»ia •fi^i '«^a, 
F»lt5 nC'T «It’T?*l'9*'CV ^car 

5C®T } ^tTSf^ C*l^ sjt^tcn ^^iW 

’Hrl'^’if »rt*r i 

*r?Hc¥ f5{*fft<s 

c*rafi *rtca ^ri i \<csi?r ^rw 

<r^f^<t‘« ?r# nt«, 

f5fsrc^t«nr^fl 'jfar?ta ^sir? «ff« 

f<-JK ’f'l*! ^tf 

c^tntfSr- 

^c^s, 1^“ft*i 

C5C9 ^ ■^'ar 

^«ST1 =991 »ll?Sf I t^CafW'e f%f5f 

«rf9^ 9t«9>i«aili 9JiJ 

«*?•! ^wja r»f«t<5 

*«r9 fifsf 

9Jt<r3t9 »IWtf«m 9^M5?l fvt9 

C9, f^^sTfara ’Eifesfi caWataf 9ft» 

^tafwtaf »i^4 fantc^ftwa 24 
lij^ta c^tiata ^‘^ =»l’a* 

9(99ta Tra¥t9 C5?^ I 9f? ^t9 0»«f 

’«(rr*9 fe*«9 24 waafata aFca c«itta, 
'3t?W'e ^<9 Vi^stl 99^ ?f[C*r «J5(tS^ 

?t9 ’^<ta*{t5? 9^11511 'v(m^~ 

«r«i I 

«rf*in «ftc»f^ c?C9ff^, «r?«fi!a 

^f« call faf^sr sran ^tcra 

'^aiicma ^atTlfw 'alJafa^fa 

iit9*int^j ajt'fii c^’Tta feceis^caf far 

«ta^19 ¥«C^ 

I c¥tntt^9't»f ^19 c?MtW5» ca, 
’jfaralw aasi 


f«*rtr9 V9i ^U 'iifi ^ta ca, 

‘aai >r»t9 cac¥ faf«a ^lan 

catciF ait9 5i9fwt¥ f^9 f^ii 

^9ti, c»> ^asat^t aitaji 

mta's naw ca^ai Ji»a l 

cataf faf%t ^[acf faf®a *tf«c9it f^ta ’jfa^ 
<A^\ aic^a atafatas afa 

a;9r® atcaf, '®ta '■itia^’a aPaa at^tfaa 
faaaHsjatal^ '«^ aa a^ai afaaf^^ aia i 
latata 5Fa'*ita ■sra'wfiia (Non- 

uniform) 5if«9 ajHita afr« ^caa1t¥ «ff«fB 

isfcaa ai caaftfa^a i^tsfa aaiai 

afar® acafta I caFtatf^^tcaa 

af^tBat^t ®aF*fia ^faa^a '5tf®9 ’ttatcai^ 
^c^at a?9r « <at?a»nHa "^jaa ’tr®a 

ajtan saai ata i caafi^stca f®fa ca^a 
3Ptf«ac^9 (Ecliptic) ajfajt® a?iai 

sacaraa i fecaa^a ^%c® f^a <jRfa^9 
-Bt^a alfa^ *rf«^at9 ▼c»»^ 
t^iSa ^atra »ff#a • aiFt^ca 

cvtatf^att»[a ^c's faa atta 

•«®ata 'jR^a lata^caa a'c*!® «t 

fn fSracnt»Jt«9 ^na «tt%« 

519, ^faala B^*if<9Pata aaa afa aita 
^ital a^a aca ci\a aptf^irsa wa *rrw 
arata'stra^ c^c»^ ^tt®, '*tfc<a 
faaiat afa»lf^® (Observed ai^g^fai^caa 
afeai «IB®® ara \ 'alata ^aaa«traa (Pre¬ 
cession of the cauinoxes) alatC¥ f«fa 
aifajt acacia *Jf<ta*la ^na <fa»rs fra- 
•rfia^caa 4it-f ftatcai '•aa «ftaai 
mfa ca* ^afailv afeata^i artarta 
cit*rtfavTcaa ajv fia faij'a I 
«ftaiata#tai cac¥ 

«r5Wttaa ’ff^a^a ^rta^aaf^a nati fknt^ 
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<4^ C«tBtC»!t Cf. 

(Parallactic displacement) 

I 5f?f nij <« 

>Tl^'« «lf^t cvm f^it 

ntf f5r I «rt<’^j» ^ff«i 

Vfv c¥t*ftf^»ttn^ 

C^, «:|Rft?l 

'^s^'hr ‘11^ '^jp c^. »\^C5?« *ira*itn 

pt 1 ¥tt»i 

^j[(nff%9 »itftc«ir *ff5mn 

felf% ^esl 

»i^5T *ttni f^, i6«fsf '®c'fii 

5rf«a ^jii^fC'^F 
<srsitcnfl mw wz^’t c«ftatwi 
c*f^t^tfl cell I 'fl’iw? sic<fi 

=»t>J f^c*5^ I 

^untf^ f^csr 

u»5j^ (iri5-^ifijit% *ff5*it*r Pf^a 

ftc»i=r csrJ I 

fafn ■tti ’tjiirf® =i^ci« SI*?!! 

=«*? cell I I 

«it^'tc5ja 

?jt*{t«fei ^t*n 1 «*r^ 

’sft’ifli cf*11^ [2 (»i) =1^ ffeai ] 
c^»f^f% ?jr, «!?* 

ifwns, r<t^ c^ttfel 

nfiftt^i»i« ^ ’«rt4tf I 

i^ir^ 'ninn «ptl% c^r, '•I c^t^f^vtcna 
<rtVft ft»i I swatf? 

m^^ ^ans ^jRrata 
a)t»r 3iwr wt^m 
*iliaiti c^t %»« ^arnf« 

3 


»iw ’iWl I ’itai 1838 »ltt*i 

’Sl?T’lfl®W (Bessel) 'Sia^ C?«tl*r^ 

(Henderson) ^iS ^I'a'C^sa 
♦iffl’iitn ¥9ir® I '»ta*fta '•ra’S 

iltafta ffsft^ *it*n ?cacf« 

^(a c^tafRa^ 'tfflat'l 0''''8-4« ca^fc 

at I nfaat*} 'Bif® ^3f, cn wear ii:?f 
cafTtf«f^ait^al at *rc'a« *lfiat*< 

a^ac^ a3< az:ai:w=< i fVi fawt^a ’ifw 
csiTca' c»tntfii¥t’i n^ifSa ■«tf» 
^caftr^in I 

^«jia c^ dt? 5i^aar^c<»a airn 

cast'fifHa't’T ¥caf^W5r, ^t« 

Jti^ar'®*! srafH t:^<n ^ta 4i^'<. fsc^i 1 
aa^ Bfsft^a ^i^-ita, sf’fC'Ba c^arfa’^C'® 

C'iTC^ «f*ti ’Ta f^ian 

aFai^ \ 'jfVfta f^cia 

c>i\flnf3atca I «ina c^ <stc^a 

c»T ‘<^15 ^ap*n:'?r '•fis 

5[t«f «lf® 24 ’0^tl 
^fa W ^cai fa^-atfe. 

•ifaa^^, as’f^fca faf%a wa vST^caa >i'5|a 
vs fan^® ’if®, ®tcaa ®fa®aj 

«f^f» ijaiata a^ata^ ^talai faatat 
*r\ai5® ^iW\ naa-if a^tcai fsfa fawa 
n^raap*! c’^rev 

®«^itf^ra ^S^ra f«!% ’tea 4a^ flt^a a1^® 
aaf^ »iaaj enVawnt^a ataatc¥ wz^ wca 
«fta« fea® ^tacfai <al ^tarca» f«fa 
«rf^ cafjif*f5»CC*ra a®^ t«.c#firar ’Sf® 
(Eccentric) 'aa't. (Epicycles) 

araata ®catirai f¥i f»fa #ta 

®rf «ff3f41cat c®ta l^cw afrata tea 
ora fa» ’iia ajaaj® ’j^sa aaan 





27^^ 21 nKnn 


Tr~^ 

mm c?m m ^t*i, cwtmtpfi ^nii (Ellipse) 

wii c’j'ta# c^tnit^ftcni r»l srfmfi«mi >int?iw*<w 

w«l ^i«r^c*?tnj! T9 «F«srt ¥Cflt f»jfl 

???? ntr«^f«¥ f^»iH ’RAW I <ircw nf®r^ 

flft3c#TnilH^tc’r« wii ?ifsi ftsintfl w wt^lu 

4ri *W fil«f(^\S*Tf2«^*l’-eii 3j^»lKn I 



45?^ f6«: cft*itf^¥n>r« f5« i 


fai¥tt"r I 0(1 ^taf? 5?t« ISCltt, ^1 ’Iftwl 1 

ftici? ^16 ^t?c*i i o»| «ttf ^5rf<fT ’ftw f% 

c¥t*jif^#t>r ^tcif* wiir ejl^ljr « »rCTr ^>it<rr5» ^wcisr* %i 

4«frtf^f^ifv»r« 'i’ifT »itw I *(r9 lH\ >ltl% (Table) 

«?wtf m w fw wnl irmi ^U nfifi 

iftu w, f^« c*tmf^^t>! *itti ^it ’!Tf*tc« cftntt^¥t^»fi 

^c*! tt« «irfaif*nt ^sct^r 

»iiw oi'fifiit^ tell ^niiii I <a¥l# 5«wt?jnv ffei ittm i 

iif«iii (f<c« c^t 



1974 3 5K4rt «(<sr5? 5^5 




( *ffV^9 ?5W «f ) 


-SN 

^^(Ne¥ ’N III 
(cftntft^ti) 

*1^ q[II 
(i^itn '«) 


0376 

0*387 

mm 

0719 

0 723 

rffiil 

I’OOO 

1000 


1*520 

1*524 


5'219 

5*203 

*tft 

9174 

9 539 


C^npT '« fS[ ) 

^ <3rc^3 cvt*rtf^^t»r 

^fsf I 

cn §*r^tvt« f^i^ 

flffaft sn, c^*t^»ilT?i?i 

>?3| «iwt'®, 

^WffsfV «rit^ a»5 ^ 

"^ti—-i*isi fV, 

fNi fl*! -ttfwcnt’tj cn 

«rjtf*jf«^ ntfif^¥ 

f[Wiv c^Ft^ftf^^Ptn Vf ^rw 

®rfm 15I'll «ft? 

ntsw^, ^1 fk'Vi- 

ni ‘•t ’?^=n C^t*ftf4’FtC>!?I 
I <«vl8 I 
«Ttwt5Ht ort^ cT«n 

e»tnTl^4rt*r 

ifiz^ ^riEW’rc^s c^t^?l5 

OfW mifiwwi 'it? 

' y 

wfwi ijji c«ri«ti f^i! ^ 

C¥t^ ftt^ c^w cwiwti 

wi I fwrai €fw»tt«« *^n 

c®t^ f|«!>j» ^1 cf'W^tn 


nv9\i-^ 

5Tt I cvfntf^sfti^ifl 

^TWi f®»i ’T?«n c^'tntf^’ftcni 

INI ^riiti ci, «in-^f8N 

t^S ft*' • «Nsr«t, ^«*iN 
ijNiti mew c®tntA?Ft»T ir*r'« 

^f5 ^f«i ifft^f »^tftcici5r. 

f^f^F Nc^ nf® Sil?9 ciftsrlSi^ 

•ffC’NNI »ft^tNJ 
*!tci^ ft I ^ift, cn «Nt1 

'qtl'« nri (Bradley) 

'^cni®i (Aberration^ C^’INI 
N't®! (Foucault) 

W ftci ( IIf31FN 1725, 1838 41^ 1551 
*Tti»!)i fwiti«:. c^Ntft^tcni 
■Sf^ClF ft*5I ^W1 ^11 liltff «ltII1 
iftft ¥is!i f •Sii ®ti ft«Nf 
nflltl ftci ^NTCII 5l^?aj»iir^a (Galaxy) 
Clean «iftj c»ic«f:« 'srti 250 

fttc*5tftfeN cicn itufft I ^i«;, 
c¥t*!lft^N «i?Ni nei 

I <sr^cii ftsft 

ftlTCI 

®iftiT^^tN^ ici enm I ^11 
«rti 50 m nci c^njiti »iih 

ci, w?i ’lentil 

»im *t7tftft« fteaf« (jiitwi 
»ititciT w<arcii i»mi stn-fft 
wsii w c^tsT Ills dim 

«NN ilKcii 45tc*r 
nt nt?i ^i« nci ft^^imti ¥ti=T 
n, %*f’|iit4»ti *ft*r ®«cfi •rfiwtii 
« «ttwf mtkr iittlft 
'rnpm^ «irt-tl ft^csfl irfcaii iiT 
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( 27^ 


«rf^tl« I 

m , 'tta 

'SC'fl ^t«i C«f}tf«- 

fiwit5iir c>iV< »rc^ct5», 

5i5P ^cstfs? c¥*»»ita, 

«rff^ I 


f5^c¥ c^t*i1f^Tri^s f^'sr 

t®^c¥ ^81 ¥ta^ ^t?i ’tr? 

f ««t c=ftnitn^ftn 

f6^Wt?i *tPt* 




1816 fafefetfl (Brewster) fnfe 

(Stressed) ertvc^pintf^^ 

(Quasi-Crystalline) •5’?J ^fill»l« 

^ffir '« »r?w ‘*i'®i^« 

^*f •lifft^a (Stress) 

’RtfnJitu vTc«f nti9 <819^ 

f^fsi 9fint1>W5t «, «ltc»lt9^ 

(Optical Method) (Arch, 

Structure) ^'^si JfSl ’ftlcis 

ntti 1 «it9 « 9if « 

ffaiS (Artificial Double 

Refraction) 'sra^l^t^T « '«ftf9?t9 

^I9sr, f%91 9JHtC99 9JtntW 

ml f<Pl 4fit« *ftWsr ifll I 

nci C»r*5>re9i:^9 (Celluloid) (Model) 
9J91t9 ®fftn (Coker), fw^^ (Filon) 

*<19F 1 ^ti^tal 

8ni « •i%f®i 119195 

'tf^(v(9’sri ftllir «fl59« ^51119 5C13|} 

"TiSfi 9(ttiif3[5t9 


f4isri'4^9t« 'fl5? f<9(l ’Bits'® 5}C91«ti 

ifaii 95«tt< Ills ^if^»}t95i 5Ci9 r 

f9cif(i*t Jiifg fai-ii lacia 
»i«Hl 9fit9 ^t^tcir c^t9 9tiw9 

Clt9 facia 'I^CI (Section) f<^l «tltl 
#i?il (Stress) 11C5 ata*n 5«1 Itl I 
lia faiwal (Structural anal^sais) , 
ai9tc9 carta 5|kai (Structure) ^^9 
(Stress analysis) ^irta l^ltCl I 
faf®! irvtJt nil5*i i^c^s ci 

19 itJ, 15 5fnt 

f4‘ ^tci i5iS 91 n^at'cii fiinifl 
591 9tf, 9jt*r5 5it5i fsm 11 fill 

«t9lir 5ttC5tfB« 1^11 »ttiw«j 
«tf^ 1^1 91 nimiiSi 9^ 
air (Photoelastic material)—arts 5rl9j 
,11115—1(91 Ufnm u^t5t« 1^9ti 

(Mot^el) 51 i9«, 

lkl« ^19 5»tt9tfl9t Ptcni .. (Load) 
ifilH 15 ,sit« (Scale). ^81(9^ ftrr 

‘H iij-jini.- -i-;t LiinTij -T -T ■ - . ... i«..Lj_..i 1.1, .ij_j. . J..I L. .. .. .iBr.!^. .- —- 

* Ferrccrete • Construction Ltd.| 
Gaohati-'3, A^sam. . . 
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¥fffi tff ^fwfr, ¥?ii I, 

^?i?T <2j?i niitfSc® 

ft<f ^81 IjC^.I ^t9« '«3| 

^i1 Si* !»?PT« 

f4c^8 «r§f^^ I 

^tP, *twK ’Tt<Ct?1^: 

(Isotropic), f<Fi %^iif «tat»t 
#f9C«i .^^t«i n^rtc< 

nfK c’f 

c^n (Speed) sftffl stniPt^r 
(Propagation) f?c^3 UM 

(Crystal) 

•ftrt^ I ^<Ff3 C^»lt*r >1<IJ fff?! 
'a5ar-c'*f« 

c*f<ri ^(t51 »si^ 

(Double refraction) t '5? 
(Refracted) af%, 

(Wave front) »lf« ?C¥»?T*r 

<t>9fB9 *IW aiSlB I 

(1)^ 5[|jB »vt«t5*l 

'®8W-C«1^ « ^SlBC^ ^»Tt«ff«1 '3«f-C^3| 

^ 

nprtii*i « ^»it«(t8*i 

<it'<s8 »i<fi 
t’rajiw 

Vi ^i^cira «iw cv»itn<t'« 

t5t: ^tf^n artf^^l, ‘afl ^ttff«1 nt? i <4^ 
HJTlf (R^atiye path, 

tetarciation) n\ (Relative 

reeardatiou^ «§I« 

*ff*c^«r't ^jffit»i*‘PH'9fl ciwi p.n9 
4m\ '• r, •'■ 


, ^tC*lf5F¥ Sl^fR-(/#„~« ) d 

O P 

yt«*l (Extraordinary) tsjc¥ 9 ■«rr«*r8t¥, 
'»8r¥8 5tf««r»r8 f2|^9 ¥R ¥ 

d«C¥3!f»r¥C«8 C<4 I 

Itl5»t'35t8 fils’? 
sn fn?i 4^ «t8C¥ «r«t«r*T '^Wt 

^¥1 I ] 

»a¥*r ‘•^ 'srttnf^¥ Ji*fc5t8 « 

¥t«fj (Interference) 

C>T^ ^a?f 5^iBc¥^ Cffsi <a¥tB 
f4t’1^ (Polarise) ¥81 1 

(Incident ray) <®t^1 ^^c»i ¥ftc^ 

I ¥t8*i '8«n*i¥f5^' ’5ir>«3 9if® r^fii 
« f<fiir f?C¥, ¥¥ W»58 

»rw«<l 8ftt 4¥ ^C»18 'ar'Tt*{t8®l 

« c¥tii '4¥f& 
sfi ¥^C» if« '« 

«flW¥9C¥ \fa?f1 »!«11 3I®8 ¥? =11 ¥8^ 
3it8t««i « '«*rnt¥tfl*i ytni «itr*ifi¥ 

*|'¥=I 'Itfl »lCf¥ ««C¥8 «int8f 

8jfipt8 W =fl I 8f% 

f^C»l ^C3!8 (Polariscope) 

«rat«f5i I 4^ f8*iT «rti»it55{t¥ 

•It f5r8} i«5 «f8C¥ fifBw '«f 

(Polarising filter) VtCfl 
»«¥lB |i¥^ c¥tii «¥|b 

«C»l '« 

C?i|t5t-5« filfs *smM '• 

^ii;* = lt>c¥ .mv »«¥lB 

„ ¥tsi,I yFf( 

4f?l >pl¥#3f i(»l? (Plane of 







polarization) «ttl¥ I 

<pfic*l feftlfS ’iWT ^if^Sta I 

^jf«Frc« TW ^9i »is{?»f«ty 

(Intensity) ^ ^«w ^|j6? 
w^ti ^^5 veil ^fi 

'«it« '«^j6 f<c-r^ ^nrt'fti 
^t59 «e| >rc9f fSitsf^ll 

i[^^1 ^tc^. 

(Circular polariscopc) ^C»l I ^ 


^CT Hter «rt«K m, <2rt^«if5*5^f^c«» 
«ftr «tc»f i^tfi 5 ^ ^•r 
(Principal stress) «i:*l I 

=>rl*rfw^ c^iitrnf it's >rf«t«*l 's 
vriftfli 'Bflw'w ^t¥ ’ll srtt^KTr'OT »ic<cT« 

?i '« =t55i 

e^fti ni »it«rT 

wwfar^ (jam *tfOTt1 
>itati*r^; ^ f^atn *n;*ia 

n^tyntf^aF I 

al ▼tu^c'sa catna (Thickness) 


!^i5 •ft'® (Crystal plate) I 

«jsrn nc« '« «T»f5 

fk^ttr ai f<tsw:n '^tr»ri 

^5;tiwa fnfv '®aar Tl^ (Quart ar wave 
plate) ^Z9\ I ^tsf c^ catm 

^atrev (Phase) 

I Htz^ f^f«w 

I 

^*11 c^. '»i<^ srt^®f 

aft^i n?tsf fnl 

«<tit <®^{S c^»JPj 

(Anisotropic crystal) ^H?t* 1 

te®!6 f®, %r5ifl 

•fftsiW *1^1 

cw<d [w 

t«T ^n*AVf ^atf-&«rc<R jtiiTst ^ 

w «ttnr«'® «f%f fff 

fni *fFrti:<« «twa >rRris fijfStft 

^i, ▼csT ^ ^•nwf 

f^^ti ft J n?r«i^ 

«}ilT«l -Vll ’»ffl I ] ^U% <r®(t*i 3TH- 

afi^ c'ft^r «tl?® wt®H •PrK 


1 

siT^«, 'ittCnfVV *l»ir5l, R - C(<r, - v,)d 
Vp « <^a ^ 55 ft ^t*l® •ff«»lt1 « d, 
C^F| I C «e^l8 dpf®f (Cons¬ 
tant) «ltt»!t¥ 'Qltf 

(Stress optical coefficient) I 

a»»FF (Brewster)*™^-10"*’ 

9i|^ 

i^AK d-<e® *«»#■■ 11%f^, ^ nt^« ^^zw 

^naw »T^^flniS 

R-1752 C(cr^-ir,)d 

cg - O',«« mw^ f ^11 1 

3d-«®f •{f5t^f«« till 1 ^ I 

wtf®, n*?®, <«¥ ^ 

*(< «nf-^«rc^* JiRt® «^c»i 

Wii « «i*rt«rf«i «fripf 

fMCsrf fl«t« (Amplitude) <lw» 
W *f#l e|ii»t« lift 

^t» j «ifi? Am 

W'»1-TOR tffa 



1974 ] 

(Tcniile 5tte»s) <t¥l 

9%\ fi. ticii 

fSiw 

•nfl <nif«tsr 

trPfw V tttlft»W'«i!8i 

•*m c¥tsi ^w'8 '^tlc>rtSK’F, 

9{9<9^ •C^fl I 

^ti. ^ 

^«si9^r w ’f<r=? ^tc*ifff 

Hmi{ 1? I 

nci iJtJT ’^tftlr^ ^tffc»i ^tcin >[rt^ 
•itrt '• 

*1^1 nt^ti flu nn I 

^*fa «(tc»»tfs« %*( nt«(t**» 9 

tn.t9 I ffif 

cwpf «f|5*l 9tn^ (Non 

uniform) «frit»r ¥fflr*l ^^5tl5l f¥»W 
ttPT ’TWtffi '9 '»f»rt^t«i iftri >iw 
^fcnf^F>r f<«f 
Htf C9tH ^»??tr¥ «f%« \<5T 

ntftt^T ¥f«ti| *!^tt 

ipvif tl Cl¥t« tl* it %% I 

¥| Cl<^r«f»ll 99 ¥¥!8?I «rpsj¥ 

i.<rp-o^) >i5jtsr 9nK «»¥¥tl 
Ci^rr^fin (Stress value) 

etttnf¥¥ ^9f^ ( ¥tC*<f¥¥ 

%<n\nj9 »f^tir) 

^tC¥ ^t«11 t^Tlt^ \ 

99^ ft'91 (Beam) W 9m^ (Pure 
bending) t^*!* VCM «®I5 ^1t* 

nr^eF < ISK tw ) cf «I1 9^ I «ltwt ift^ 
%far 


M—sTJIsflf (Bending moment) 
y«er«fX¥1 ¥^l'« ¥t« 
tance of the layer from neutral axis) 
I-filfipi«t« (Moment of i ertia) 

ef-ta^l 9ii9 'I® n^\*.9^9'9^ 

*itft^ 9i%9tJ 9\ 9im c«¥tif ^9 I 

ncH, '« 9{99U 

^f=ii vitcff¥¥ 99 919% nt ejstft'® 

^511 «a^ c«1 ' 0^19 (First 

order fringe) 9m I '• 

^ 999’blliJ9 ¥itcnf¥¥ 9%9\9 

«%tWC¥ Tgsw^taPi (Second order 

fringe) 9 aQT|«tt^ 

¥»l 99 • 

c¥t^ sr!?Ttf anm^t c¥t?^ c^t*? n9xvt\ 
9^9X9 9%m »!¥ ¥?c®*rt!8 <f«»wi 
¥fei'® (Load) 

tf9l I 

sj?5tl C¥tSf (0>-O-0 

fl, W V|tl*tf¥¥ 9999 *?• 

99K 9% fiwai¥e m f9l\ 

*af'Br«¥tu w» 9% 

(Isotropic point) 

et¥ 1 C¥tsi¥ cs^t'wni (Fringe pattern) 

ei|¥*f it €*¥1" 

¥flf W9% 

¥11 ^fl 

(^ f5|«|^?¥ flt«ft¥l 99} f¥f1 ¥¥ltl 
Cf¥tll ^ftl¥ f<% (Singular 

point) IWI 5tt*fl H %W1 
fli|»l C¥M O ¥11 

ertHfl ¥1^. »W f¥¥ %f 1 (Maximum 

9W«g s^ess) I ¥tlti 



80 


[ 27«< It 

^smta «rrii^l8 (o-^-ff,)- ¥ta, c*!^ ca^rtaf '"jt^cmfaFpiaf ca<fl 
(««j& fi[9 itf!? fsit^-f ¥cai »!aa4-^cM 

(a,~agHs sjfST (Con- ca^Ta JJ^ 

tours) 3i[?[^Rta «^^^ p?*i c^ta <aaf5 ajc^a <a¥^ c^til <tc¥ 


--1-. 

-0 

_1- 

. - " 2 


ftaf 


f^<a ^ta I <aata^ aftia *tfiat^ 
'»!?[ aatc*Ttar aftr ’afaai arafta 

5ffai«T'« facaata^a aat faai faf«i vacaai 
^ a^ca, tatai a^ca fafva ac«a i 
^ ca<rt«f5ja ^v*»ata ^atcaa ac«a 'aaw- 
^at^ja ^f a vfaca i 

»T*ia^-a:aa ^itatcaJ «tt^ 
caattsra fa^fca %^a ^rac^ ata*fi 
▼ai ata, ^tai •ttcafas^i ¥ai alat «aaa 
«4a^ staaiiaf aff ^afe atataa aaai^- 
a:ia atftcar faltaa aat ata «»a^ afa 
s?a,“’tfea rata viia}g fa* 5 t« ®ata <tafB 
aa %^aa fwa (Direction of principal 
stress o;„*-<y«> JTaafaa aiHf«^ af«a 
f^aa nVrt fafaai ata, ^tai a^ca 
fataacai aai faat ^att caai ata 
««a\ *% f^*?[fSa aata aa (Locus of the 
point) f<iaacaa aar faat aialS ^’fftf 
caataca ^ aa t ail caatca aitlcat^Ffaa 
(Isoclinic line) na 1 aitata ^at't iftat 
atca ca, ca caata fa*?^ca5 a*« *» 

faa <ata taa ^iia^a afaw aata cata ajfl 


<aa^ ca^ cataca ait^tatfaffacaa ajtatfiiJla 
(parameter) aca 1 fafaa ^r^catf^facaa 

ajtatfs^t* 

a^al ata i ^f%ff artatfaStcaa ^a arttcai- 
f^faa «ai at^c® a^ca na^faa 'atafa® 
®af ®caa Taa aPa^'^^ afitai ^at«. aa<^- 
acaa aa^^a-ata^aaev f^fsa cftca( «rf« 
10* ar«) faa atf^tat ^ftlcalPiFraf esat- 
filaa ^tcatafsi ataai caafsa a^c® a^ca 
•eat cata aafe facaa T»aa*a afa® <raa 
aaa'^a’-it^a^ ca cat*i aca, wtatl 
^ airta arf^caityfa^«faa anatfafeta i 
^easawi aaa'#a-acn ntatcar a?lTia 
aiat fw ff ®aj caaa afaat at«at ata— 
■«f«i a<at fat ttn\ •a^a aalai tie® 
«ttal faf^ ^icaat ^ af tw caata ^itcatf 
fa® a^ii *»t\ ^atfiratf fat^ 
fawa*! ffaai ^?(ata fafw Rsfcas %caa 
ait«atf%¥ af#at1 »« fav aacf faPs« 
flea T^ttm latca ai«raa ,t||c® 

adta I -. 1 

araa®? ^rlcatf^faf caai flea la 







cf 19741 n%fm 


« fiar ci<ri ^JT ^vs 

I ntii 

m ^aM^«f»nr fif'fa 

▼firs ^Ijca ^1|:<8 ^Jit^ ^'^jt 

ca<fr«f^« ^ar*t ni 

t«t f^w ^*1 llf5c¥ ¥faai 

^rwi 

aiffli'® I ^\9\ f%f Jjfi 

^an'>rt«f*i ^*i ^1 

>j^il ^^C*rt (Critical 

section) ajtftt (Stress distribution) 
f3r<a wj\ '« «Jt?t ^ *it^ 

'« fn^ %if 

ai ^'94 (Respectively normal 


81 

mtitfa^ta a^fapca »», ^a. ^31 
^u 3^a cvtcl f^a 

caai attach a^ta 

ca, ^^tal caa Ii « 1, ^t^catflrf^afcia 
atarfatf^ ci? ^ta '«a^ 9 3 c¥tc*i '•ita's 
caatl8c¥« Ig « Tg atartatfar 

Ot cfU*! «rfai 5 caata ’ffa^ cfa ¥attii 
¥f<r« I ^1, 0 a, ■« 03 

c^tia ^ta« caataif^a =aff s It, !„ «la 
caat«fiia ciafa^^c^ ¥11^*1 
caai «f¥a ¥ai af^w 1 m c«at«faa ata 
fa<5 aMc# aai a^atcf 1 «aaa f«i 
%^a «i^! 5 c¥ ’atatal^tca fa<a ¥fap» 
ntfaca^ cat^l# c¥ta %'5a aacar 



stress, tangential stress and shearing atail ¥ai af^ca 1 o> 'S a, 'fa<a ¥ft4ta 
stress) w«l nt«ai atita i faf%r ^nltia awj nfm •a^k fa^^catai 

^lc^%fa¥ caai *ifi %va «a¥ft nf)¥»i faoi 1 

citi ¥fsr» ¥^cn %*ri:aa 2^\ fwf ’laa^-aci m^fk^s ai^atl8c¥ o> %caa 
atlari ig, I*, i, sft^catfiFrafaif^ia • ■ "Wlfat*i (;%a wa >if^a5 0 c¥tci a^ 
4 
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[ 2i 


c^r« nHr^^sc 

¥C»l C9^1 ««« *lfflS|f«'» 

nt«l I nr«^f«« a’ftiVK ^8 
«ftfj r^p ■« Og fai^filf*^'^ 




nj '9 



n, nf^m n- 



3^^ flw 


^*ftCl f^<f ^?l ni-n, I ^r«F^ 


r-c(»,-.r,)d ^f„M .y4_- •« KWftfS »ftl« 

n«ii? c¥t=« C«W5? n ‘•^ 

Strait? (First order sw®C»I <^p ‘^e Cos*0 

fringe) f i ^ • 

^ pp — Og Cos*0 d 

-.-g^ 

trj, <r,-?I Hts{ ftSU 

a nT” r»* Co$*0 r „ a mm 1 

"*“ Co.> . . I ' d-’ "' d J 

n—Hj-nj ^ n|*=n+n» 

n9-- 'i±°>-"» CS^ 

Co&p 

nfl Cos6~n«»nj|(l—Cos*6>) 

_ nPCosfi*—n n^r'osl?—n 

—siS*« ■; ;■ 

«.-i- n®Co ^4-rt 
"•■'"+ -^T- 


a,»lJ_, <T,. 


^1, n***- 
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im ] 

<3^- ill! ^ a,- ^ 

Cl u 

<rp « ntsi nt^fi 

f«. R V5 ¥ttW (D. C. Drucker) 
C#Vf^¥ ^*f^sr (Oblique incidence 
method) nfafif^ I <«^sr 4?^ 
tTp ^ viflw nU 

^11 C^til 

'« y^5f 

’T?ri[^ ’(Fsi I 

¥fli ^t»ji <i>^ ns^^Pi 


>r*it*r 5 »tt^ ^fflitcii“-Rt%i «rr*t« 

aplt^ltW tfta «fy I owif 

«!f!5^ «r«? »r^it*«t5r ^ft’Btci. 
?r*it<frc5»f c^Ftsr ^^5 nt«?i sitl i 

^tV“f/aiHtW1 fsif^'® ’ilf's ^5541- 

uot 

5W^?1 

^q)c^ <11^ ^t3« 

'« ’iMJfitfl ¥ttsF 




»tc^i «it^tc"r f*i| fSit 

!(t^Tt «ri^^*rt« ^tcw « 

'»taft«tf«f <11^ f<wt^tc??r «f|a »ft?t*iT 
^«cfi ^ca¥ =f!ia '^tcn n^^'S ^R^)9 

5(Fac^ fcwi \ 

f%i ^rcJi^ni ««*?* 

»r*ti:^ ’fftcw 

'a w nt?Nr c5»«t 

Wi ar»r f^cnw 

J « s^ht I 

f^wt41cfa ww new 

Wfa ^ ^ I 


fC*l1 ^ If-hill! 

ff5lt=T-f^wt5r '« si?t<^t"r 3fl1 
(1973) ^i5 m 'HflS 

’tftf ^fc^sT I 

Miiffe trcff nfaff »rtftfr fnrn 

«r«5 ¥Cf csTtf f '»ip5}cira «rr®f ^ ffWi- 

irtJflBff nfam 5f*r nPin^ 

sjicff firc^ \ffcf cifc^i I c5if3Htf-lo 1974 
jftWf 51 '5,000 

(3.000 ft^n) fircf viFsrfC¥ 

WKn '4ft n^ fffr «jg^sT 29c"t 

^cira 1000 (6C0 ) ^fcts 

nm ffot wi^9m ffw trtcf f 

cf^sstt^'io fjff¥ritrftsr« w trrni 

file ' ffrUff7i5 hwtfff 



d4 

m I ^ ffS« 8 

«srf*i i cfefnf^si ▼itc^rai- 
'•ft «ii W ^»?- 

^v\ »re^ I 

c’T ^ai*ftf^ 

^t« *iwT ^g^’rmj 

c’l'ii -« 9t«Fjfi cvai nflsftn^ I 
vii«|ffB ^s»yfC5® '^tn^itsBi nf%*rt*f 

^ <ar? 

'sa, 'Bjt^j«^t*i ®nt*rl5r 

fH<r«c*r5 «»c» xc^ i 

nw <ar? i 

^nii^'9 «ftl >T*lti? I »{»»1c# 

'Bltal^ I 

<qnf<sjf—--^lap ur^l I 

▼C*! »<« ’jkwl C6tc<r TO I 

C»JC^« «S'9l^ '93F«Jtis 60 f^C»ltft§t* 36 

I 'f<jcia c*f^fl- 
10 f%c»\tr»i^tfl ^1 6*{t^»i 

I TOfl -« 

a!f«m t CTfasitfl-lO-ii^l 

'«fi| •<1^ ^i[^T^C5T^ csll ^ac^ i 

mtPr^ ^intf^a ’rtftc^r 
▼w c^ftaE c% mm cafc^ra fenwa 
val5 ‘«i^ ^to 

« 4*Ic6 WQ% I mw^ c»if>!ia 

m icas 

it's! { «ft? *t» 4^CP 35 f®4t 

m ^tn»it3ii t f%« '9wa[ 
CTWi CTO tirciEa ^it^fc-r ^tn^itii 
apwl cac^ c»rcti rijp^jictma ^tnutaii 
tea 800 f >at% «r5« 


12f ^ ^^<^tl 

«tc*f aifffft^«r *r'rt<^ to ’iti i «#- 

<jc&a Bt*f 

«1 ca^ I 

w c’EVcafta t*ra «lf« 243 ffC*c 
uif^la «ftaf«'» «rf« 225 tfw 'av- 

ata ^iew i ca fre^ 

^atca—^capa nfs «ta fanft« f^C¥ I 'st^ 
mm aivf& f^if ^f5r?la 115 faesra r 
^itaaa^c*?? ’fear wapa 
jqTOa CTO f*r»j c^j^i «caFa 
-t^aFai 90 ^rn aff^ai frta 

»f^a51 <iirs iitlcltc^f^ « «if%cTOa «t»t 
m I ettf tv 5(5^ ’^faata 

^ta?a«c«ta 'Stafsr ^nt^rt^ l tiap^c? 
aE^flf i «tt^f faata-fawtar '« 

>»^tTO >i^TO ^ta. ^1^. a??*t ^ca 
c^rtacfa ca» TOa ^ta^aTO a« af<?ta at*^ 
^tci, ^1 •aff^'s «pca afc»i nfa«r« ^ai 
TO aias w*5 nnw ^jptf^ait^ naf4- 
'stca «intf«^ ’(w ca a??r ^ca, «ta 
n^a®! ^ca ataj 10 cn^fafetai 
*tfa^a a?<ir®f^a ^ar aff 
aataaftca «fatra® a^ai '®tacat TO 
aca 3 fVcattfafefa i mwn aa 

TOwa^tne^ aca atcai TOW^rcia 
®mti[i cac? ata i 

^®’f*Ta?»ta*l8i neva caiaa aw fiar 
ntcaa ata '■rt-ii waa, ate® *8^ nm[ 
flarncaa atar fata 'itai caraala-lo-4ia 
¥Ttcaata atftcai w»tcia a^TOt^fB® 

^ac® ntacaa i ®ca ’rvtaat ca 

ta ca^, aa I TOPicatffat 
aaa cfe^catafwa ®Wa wn atra awa— 
caac® nt«ai caca ®i ‘aalJi 

aica\fav aitnia ata i 





C’pisFftft, 1974 J 


>• 5 I 8 «rti«5T'« 

'a ^5! art! >r*ft5T! artfr c’ft? 

«»tf tafl »pia anff*f ^ntwti 

IT'S I c^c¥ ?«¥ nu 

>I*?tar I C¥J|ST ¥t5 ^15 

’jirv artf nfff'i fwi ? 'a>i"»tc# c¥ n¥*i 
'®¥ ?R:«t¥i C*lfiisiffl-10 
▼W ft C»r«f^ ¥C=T, C^«f«T 

fi¥n «f^f^ ^ I 

3Uf n*^:^ ^Wc?w wr^T 
ai« I ^itfirwt^l c«rjtf®f¥*r^^ 

fir. |jf C^C¥ Jl’TlSn 

dS^ ¥¥1 frw C>fYl*l<IW9 «i?- 

«fij« ¥c<fr ¥»t mi armi cnrw 

c^Rs^ti-io ^c»fi w K^¥tn 
^fs?, ft fCf frc«¥l ¥[tfl «i)¥ ¥f1, 

mw ff arfc# Q^IW *r^U»Ttl55»1 

etatcfl f ftr fC¥i cfYfW’fC’®! 

atf \ 

f^sn «r"i% cfftw 

fcff ^itn C5CI cf*ll ^t\ 

<l¥^ ft¥t»T f<fH€Y C¥MI5 

fv ¥f, f5 'a =sjc^f fwr ^?5n 

Cfftfl ¥R!?1 ¥t« Cf C¥t«l ^ fCf, 
^1 CSCia Clt^ fCf I ^3J ^^twt¥ 
ft’^a n<tf¥W« C6^ 

¥c«¥i, faf *i5 naa ff 

fa I ftfli ^w-t cft^i, atwi fW fiof 
cffi cfca I 


^la fjrca *tfc4iF«i ail acf fca 
caYiafcat i?caa ifc**# f^fst an atca 
fa*r^tn fca aicaa 1 la ■?;? a*! 
arf acaa as aj<a a«s«: cs^S 1 

f5 f**fc# aa^ arai -afca, cf|^ 
atat cnca, ata af« f^fai 1965 fra 
*f^f f^r^tcat ftsn faa aanca 
ff cf cscf cftts—fatas aacsfts Htaffca 
cf Cf^ aa^ nfacatn cates, «rr» 
88 faca aastsf Jicaca aca fs ^rtaa 
^fa^s faca caarcs scsia—icas aafS 
faaa nfatt "^c^s faca acsca casteal f 
arswa 1965 area atfaa fssir4Ysi 
esatess ftafear mi fa'ffsca aaa 
aeaa ca, «rfa attnts ^1 as 1 «rf saca 
f 5 «tf« 53 fata a fats ’atafa® as: 

^^ca ts «rafai fasats acaj 
fa fatas «facsfts faaats artafsa as 1 
al fftalcaa fcsr fca facfs atnatai 
«fts 625 afcsfftll n^s aa< 
stca ^tnaW cats atta ^ fs^ts 
saYcf 250 attsaat^cl r 

f5<arcfs aataffaa n cs^aa ca« cat 
aatft ^tfi ffsala^ a| fa’ssas 
*arsff5 f**tc# "ats fat*ra fa^^ fFtai cal i 
^fi asi attn—cafsats-io-as aafaarta 
arafti ittaa *ffsa^a aka 1 aaa esaa 
iicaa nfsfla'«'atna acs Stka— 
cafsats nf^atcas carats fsa afscsl 
cfl fas nfsfs® ICS ^ka ata sta an 



<^»R[ sT’fir-f’l’SP'm 

' ' ' 

(3r» 

(Hippodamus) <Tt^ ¥«r5t, «rtt f8 


C^W?f f?t¥ 

>tc»rff »Jttc9iiST»r (MiUtus) Hfit f^cnt- 
C5*»tn W ’fC9=T I 1%f2j f^C»!3( 

^nf^ I srn^' 

f^ftif «fnt^9 3(gj3f «r5»?=j i 

grid-iron 91 chess-board 91 9t9t9 1|=T 
»r^9« 9tr?t9tC^9 f^?rt’f-9lf5 f«f9 
¥tr9f *it«ttH I vflt ¥91 
^¥ 99 C9, f«f93r 9^«f99 99199 999- 

f9¥t9 49t^9 «ri599 ¥C99 I ¥t99 ^t9« 
«rt5l9¥tt9 f*l99, C9t9tcntt»tf»i9l ¥ T99i 
fen95T¥t9 f9f9« 999'®t9 «r9t^C« 

fin I f99lt^ 9fJtf9f«W 9t^9tC9t9t9-*99 
’lC9t9J fi¥ fu:9tC«9t9t¥ «f¥®9t¥ 
999-9ft¥«9l f9¥t9 ¥9¥ 991 9t9 I '^t'9 
9f9¥fll® 999 *9s;9«tr9 f9¥¥ fin, itC'S 
99 C«t^9 Cntll '5tn^rC9 '®1 9Klt9 ¥9t^ 
9t9rsi I Cnt¥®f9 ««99 9t99tl9 99 
'5tn'8tt9 9?C99 9l¥t91^ 9I99l9 ¥9C« 

9t9C®l I It9ntt9 9t9rtt991 9tfl'«fn 
il99 «tt9 t9y¥ fin, 9Tl^ «f^9 nrum- 
9t¥t9 9t^t^ «1t9n IW I 9tlt#> 

ift99t9 9?9fl¥ 999'®fi! 9^ 

Winces f9i<i i'«iti #t9 nfiifii^ 999- 
-ifnrs 'nw'QTn 99 ntii^i 1 

fnTf C9ti 9t 99 9t%t9 11^11 9699 

«rt9 9¥i:ni| nrii ctc^ Bnnf9i ni^n 9cn 

<99 ntl C¥t9 9¥9 '9lf991 im 91 I 99199 

nw C9 ulif ^i9<9r¥ entity ^i9i 


«r9t9 itvi ntirsi f 

flt9tC®9tt99 99C99 Cnt¥9^9Jl 

99it9ftr«9 €9*11 119 911 cirnfni 
9%9¥1 9^fl9 999 C¥9n9tai f«9|S ilC99 
Cnt¥9^9Jl 99ltntl99 C9®|{ fm I C 9 SS 9 ^9 
919^ fin nft9^t9 ClTfe I '«C99T 919 
fll fin 99 9jf^519 I 9l*^5 9¥9 « 

9^t¥ ntimtnti 9^911 fin ^fiin itnt9 

nt9 afl^ftn n f9t*f%99 f9C9 9^ 9lt99 

C 9 tfe w99^9Ti fin 9¥ nt9 C9C1 m nt9 I 

9fn9tnhic9fl nnw^ inti nttn (Agora) 

99t99 9J99l“9tftcnr9 9tn^9t%f 
«?N:9i cfartn fin nJft9t9l (Agora) 91 
ntnti I 99 itflpfci fin ^fn ntn 
fiftitn « 9intc99 ninf cifittni 9ff91 
«f9t9 5 ij: 9[9 9tf9tc9 ntc9t9tnrc9 99 , ff 1 

Itcil fin 99n® I9t9 1999. wi-n^ff 
1999 n ¥¥nfn I 99C99 C9tf^fi® ciaffcn 

ntntni nrtrntu i «‘3t?-n?»99.^ 

49t9 itni 1^18 n7fc9t9t9 ^c¥ <91:9 

C99 1C9 C9^ I nitcntll 9<tlt9 9l nt9«1- 

¥19 icm I njtinuti nixfi^ cntni sialJ 

9931 null nt9iJC9f «rt9 995191 ^frs nt9 

nt99i fin ntiiTu 1 cititn ntnti 

* ifnni 99^ 999 ¥ ^n-nftmni 
I cnin tfi^irfl^ irnn, fniip 1 
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^ «<ll 515 

c^t^ <,^ '«<t1W 

'ttcw? aftl*l1 ^ll 

51W ftwtif <f*pc«i ^tit^u 

'ijt mw Fri^ttHfl 

cw ^w) cn« I 

«rr6i5! *ff« cft^s 

▼w ii[«r»risi nift <? ¥tci^ ^in 
I «F18F c^*ll 

«rrw c'tt^Ji 

fim =111 sfif f=iffi 

Ft«nti’^^» frfsl r%^ w»i« 
mt9 <tt^cst 

sit^C* 'Jilt'll c^^tt=r ft*! fff- 

fj|¥m ( Academy ) I 

^tfll t 

«r^ 

Museum fl|t^ I 

c*ifii5it»r, 

fm «^cn« ^iifw 

vci#j5 «rft=r i 

(Miletus) 

• 1 ', ^ 

^ »i^«rwt=r wi 

'e 3|4 Wfi =i«i wv c»t5^ 

W ^]l 1|ln(4 ,W H'sct 

^f?iff, ft »ifWi 

I Wfi 

ci^w firev .^tN^ii nt«r»f 

fr»iy <rni,=i*t<fr^*r ft! cwi 

w Wf Hnkf ^ii ^*11 
fl»lU H^tpi^apii|»-m , f^fr 

•4<ftf w tt« 


fl’ya c'T^i ^ti I 

*tfai5 220 

ai«(Acre)l •fJR’Ttai ^^nHn.vn 
«ffrt=i wt’t fta cm^fk^ i 

^tftftfl fl*l (Stoa). f<rcifetfl» 

tfyi-*a4r=rc¥ ff»i I 

(Olynthus) 

«rtil5i c<tn 

‘i'®?:fa Q^z\^ c^tfti 

fwif« s^ni-f^fttna r=iw<=( 

-r^a I «»f ®tff f c<cf 

sr*ftaa nt«ai c»Rfi 

=f*fcaa ffi ^^*1 xz^ ca^ cfai c’Rf 

ca» =r*Raa at^tat^ 'Rfaafs^^tw fa»a? 
fv^l «aalt=f fkn ^in^tai « »itatarta 
fata %U\ ff*» 

'sitfRi cft^ '• ^faafai^tca faiar t fi- 
5>t^n a <?aa 'Slf ‘poiu’ 

ff’ltca *t^ai5 «rtatf sttas^ fit I 15 
»i«a.naa^ftw =«?ja 

m =iia-faft=f fai fa i ^utcntfll 
i'®at fi I faplf.^ ^np{ «wta 

atait«t*if 300 ffe ayaatCK faiar fai fa I 
«ratf it®t«f»»a mtff « na*^a W«- 
atn«tca fawa» ^cWf« ^aF itvtffii 
ff*! ^29 

'■laffaj I 348 ^-%4tcaf aTff%«taa fff^n 
«ffal 85 ¥ w fw=!t nfats 

, «?ta <rtft« •it'f f w ^ I 

ifCaa <rat=t (ftft=r atffia ff’f aRytin;- 
atiwi jcftf cftsf atf1«« ftarta at^a 
. cit|> «ftft=ff| «ttfr»l I fic»l . 
ff<i <ftl5 (ft^, fa^ «t5atw^ fMaw 



mm ^ fwf» 




[ Z7m H 2i 


I 

«r<ft*T Ffall? atwJ cm\ <4^ <4»fe 

4?»r-r ?if5 ’(Fca I 

«ffi c^t*! f’S at^ta atcw 

^tfi'ii na ni ^afi-s area '•^fea 

«?ta ^ca aaal^i a*rlB a'#t i 
*4^ cit& at«f«f^ « nf%4ffc«a f^ca 
*fc?ft»i ae'^i 

^t5 «rat4 at’sta i 45 ^ »itfa at^a 
acar« aataa f«>i n», ai®!h 

f^ft-fc*<a Bfc^ »ff^i -lacaa atntatfe ’« 

<4| *4^^ afa ^tca fiai 
’ifcaa «rta -aa^ a^a^tca nf«- 

^fir* ft*! I af^ X atfe aifaarcaa 
ai^«f5i fa^ cat'sai I caFta ca^ta atftr® 
airaaa fkn 1 at'^a caata ^cfea ata 
fi|9i I ata « ’aartar data ati 
I 

(Selinus) 

fafafa a^tna afaa-aHa '« aa?r- 
'^ca «iafii^ «aa^ ’tata a^si^a «tta 
cnt^a fata fafa® cafaata fa a <4¥|B «*la 
'^a%afaa aaa 1 •ta'a "ncaa cacaa 
faca ^tt^cafa faafe HfalS faak aa i <4lt 
a^caa^ aaafS artata ^4i1 ^al aa 1 

naraa aiatatfa aU<«f a^a aaal5 
aftata faaHa a a"^<w»r«rt« aa I *4^ 
•aataa «rti1a '«i^>al5 fa»f aifva attali 
nca aaana« «fiw »4^ *tt?ta ar»fat iaia- 
faia ia«!8ca aasjatfaas ait aa ( ai^ara 
tac^ ata faa atjtcwtr^rtfaa 

(Acropolis) I <rta 23 ^ aa^t a Haiai 
caafatja arafas at^t Jia^ait^ attftatff' 


artca fa®!i «tata at«ta n^taiaata 
fan arrftatai a at^aa i «jI "rataa 
atvtaife ftata*aa •ataf^rs f^tar fta 
m aa^ faa aa^afaa i Hitaa cataa^an 
fta f t^ atafta aa\ a*ra*1awta ^ 

atnaj fia atraai 

oiWf 

cat^ta fata acaai aacaa attilatiJ faa 
aa* '€ «itamtai 1 ataitatfe atattai fwa 
ai attar atarta •attai taata at^ataar 
fta ai I nata iraaaaata a *iaa! fwtna 
aj^ata i^na facaa caaai awi at 1 
atfta aaat •ftaapai attita ^*ta cvca atai 
\m I *fta cnfafya-aa ^a<|ta atf® 
<5aa aijttaFtc*ftfal. arjtrntai, af^a, 
faaat^ta aai ai 1 faw 

atataa ataift fa^ttta cata tafa aa at 1 

amtaftt*rtfa*a ntatt?a ht^ fia 
aaiaa 1 *itatc^a aMfaca fta aft« 
ataaift 1 ataaitai aai atritarta cata 
*j^ftta fta Bacchus-»4a fttafeta aa^ 
nf^ftca fta Odeon at aaat§ aia 1 
^a ftca fta ^Jttntit, atafta «ca\f caV 
«fai «rmatata ataftta fta ataaftTacaa 
aTa^tcia caW«ft \ afta ftta fta caH- 
aaii afaatfa «4al5 aftra a Zcus- 
^a c^tfi, caatta atapfea 4 *taftii '• 
«rtfl ftftar ftara I aria 

afti ftta fta atawtai ai?W c^tat t 
afetl fta artaa atata 1 atafe cata 
ftftaattafta Are*-4a aftrai atattfa 
taa fta ftajtai atftaa—447 cata 434 
al-*^ftiar ftfaar cwat ataata aftra i 

(41a aiTf 'aftaca cat^ 



1974 1- 

I < 4 ^ iT«[? 

‘flc^rtwTi c*it^>r^<rjt 3 ftf¥ f«sr 
c*f^c«f|ir I 

(DAIos) wjtf^f%¥ 

fkn I ^*(f 5 ?[ isfftc’ftii- 

^ fiff 

417 c«fr 4 f 314 ^s?! 

I vix^ «iti« n?i=Tif 

’ftws I ^•f’Ttncia ^i:«r 

cfar^»! f^*T ^tcntfll « i 

<44^ c»r«fiii» f43f f^sr '« F?fl'«f»T 

fk*\ f?tv I uil c'Tt^ ^vlB 

«r 4 t 5 » ?lt^ ait^tlll^f?! 'ai 9 »»! ltf%C 9 

cvar ^4 c^c¥ «r 4 f^^ nt?ti ?9 

nta fs»f^l 5 f<(Cfl»t 5 5 C»! f 5 fC 9 f^»! I 

‘«<rt 5 T c^c¥ strife 'af<jfjfw i?iii 

^zi >Bt 5 n 4 ^*19 srfNfrir 

f»ra c"r 9 ^t 9 fi»i i flcnw «f*i 9 tfr^f ff»i 
9 [<rt 9 lf« BFrtf^t%^F 
f 9 !?V 9 F 99 t 9 9 rt 9 ^t I 

650 CW 323 
^ <(91 ff «rt 9 333 c^c’F 30 
Ktm ac«if 5 r 0 ^ < 4 ^ * 1991 ?^ >i*ninF 

*iitf^®t^ir m ?«f < 4 ^ >i*rei 9 

1159 ^r»i 1 f^tfsr ^ «rtW 9 fisftfarii» 
53 K "•'»C 9 f .^*T 9 t ^91 -ftJ 199 rtf 
nf«Ft»t*rti trtfit f^ 9 r 9 apu'i:^ C 9 ^ ^?f*rt 5 r 
wzM 9 rtc 9 ri wf^ircsr¥ 9 c« nHw 
c^T, t^ 9 rwr vtir ^t 9 i mt9 

•ttt 9 i 9^91 m n’rti #ttf 9 

', 5 


89 

*it9c;*i9 I 91*119*1 srtf^- 

*^19^ ¥9C^ ¥*t¥ 9^'*1 ! 9*It^¥ 

C«t% «t9 C9t9 C9C9 C9C'¥ *lt9C91 f 
« ’19^9 C9tC¥9 *1191 9T99t4 afsi-l:^ 
9'h5r<5 ’«rtc¥ I 

Peloponnesian ^C¥9 ¥C^ <4C^r<99 

'59»1 ?C9 i >r?€«f^ 
«(t¥99¥l9t9 ¥fCf •fat'®' SFr*»1 '4£'9«t I 
«rf£^¥¥W9 fif car^-*4a *irtfH'C®t4t« 
m ¥9C*I1 I naffif® ^«91 »1£^9 

^t9l fiS 9¥t9 C9C9 I Ut^m- 

c*r9 'stCJfa f4¥9 ca^ sf^ta 

ftqita i '|W*it5rc99 *i*{^ 

^CSf ‘if 2r®t9 f<wr9 fflC^TI I 

^jcn 9^9 99C*f9 5f*l9-t9^tn alfs^S Sfsft* 

f C*!1 ( 

¥t9ft?t9 «rtS[«C4 '¥199 

9f ¥ C9^ ¥99fii frw I 

f9*ltc^9 cvai ft9 ^k«t1 1 OJeion* Cfl9Nt9, 
»lt^ca[9% ¥i:9T«rf9l '« ¥¥t¥ 

fC»11 I ¥lC9Pr-«l£:*ltW « ^*«<’T9tf99 
!rf 9 t 1 t 9 , C’&f® 9 t*f, Paloestrac ^»Jir<f 
ft¥l I «rlfj- C^l:¥^9 ¥5f9C*l 9t’1f9 
Hi *tt# ¥91 I 9f¥tS1 T99 ^¥9 
C»l\<f ^»9t ¥9£:*1S{ 1 91^1 ¥ ^tT:99 

^fl9 ¥ 9t*1 R^rtca -f?C9 ¥W¥ 9?¥9 
W ¥C9 fTC*S*II afCH WC*l 

^<-fi«tn «ir? ^c»n t #£*i '; 5 ?l 9 ¥ 

i^£¥ f9¥¥ C^CSlf^^f ¥ 159 * 
f^¥tn 9 ^f ¥9 ¥C 9 Plf% ft ¥1 1 

9 i ¥¥C¥ &¥ 9 t < 4 ^ ffif« 9 ¥ 





90 


«ft« 


( 27'Mn 


(Pricne) »t|r« «it5fnflfj(Tlt3 

fen?r ff*i I « 

«r:5r«»'? >lf%'ftC»! WfSC^F »l'^<«tC’T 
^afifjft*} fciff*! j f^»Tc*i« »rt?fi 

5f5i^i5 f«*i \ 

*fnT fit»$ f^=«{5 I 

*itc^ fk^ ^var i 
c?fr«^1^¥ {*rc=if 

al^fafSi 11 c^tv 22 5«^l 

ff»ii «tvt« sitr^ sTHI 

afc»ja c*ft!it«l r^»i I *ft?tc^« ’t1cf f^f«ii 

<rit*r ntrn ^C9fsi»i i 

?C»I f|s\ I ilt'Sl- 

'«f5i9 PiT? fk^, ^1 sfi 

'fl^l-srfsil ^51 I 

*ffc?s -f?c«a «f«fpT «Tca-if fn- 

^mintata ^zw i 

ca^ fi®! 'Hf ^1^^ «ii5ii? 

fw ri*i, ’aTc'® ®r«atCt *i'9 « 

»!?rsrl 3Fai® nfac^l f 

-ts'caa aftani'« c^c’ftPi’J' 

c^tar ^[Ttc’ftai I ^itwtiit?! ^kn 
230 's «rc^ 120 x^ I 
fas'® 'writc^trata ^taatca sfsi’ffatacn^ 
wts at^sfai, « ataftai 

fflf»i^tf5iat*f, c^r®«t»i, cn^a *il*tl 

■'tfaacwa nfiaT 

it^faAsi 5f[tatann ^afa 

l®nr«r arantatac®!? amtcas 
aajtc^tala Ftafacs <t5fii® f5iaal?ai?t 
fasaf fi»ii '«iJtr»(fai elites mp^ 

«rcaH a^ai ca® i fiisfat fVir 
at^tnn «(iaFatc? »ftn iifTtlspI f^»( siU 


al^tca e»iU¥al fac® 

*rt«r®^i ataftjfla at^caa fwc® FtanttH 
^t«ttTi airji I 'ill at^l c^rs c^fftt^r 
«ft=i:-c5a'«ai ®ai Pfc®i i 
fijwa »attaa «fti 5ttf 

^t«fta I cac® *ft^a m “t^ca aci 

te fk^ i *n»wa aaa^i 

af*i aja“?t« ca-i ®f»i f^^ i at^V 

'®f«T fim ca't®*^i i 

^fs^tara atca 'sit’t’i'tf® 
^ta ajtataNfa ■« I 

n?a c^c® fk% 1C a '8fta« nt^'tc^a 
pTtca 'si'sfl^ fii»i ^jtc#tcnlf«ii i ^gc® 
?f«lta «i5 ®ac‘»1 

•aa^ 'Data <ac® ^tafjf^ can ®t»j®tca caac® 
nt'sai ca® i 

a*tnai:aa a-ftena atti fat^aa aiat?- 
atca ^tcnasffarfa -dI n^caa n®a ®caa f 
(ill n^afB ftn marnca aja^ii-affac'aja 
vDflS a^ caisri f®catca5*!5a atta 'D^pspa 
ainf® '9 ana-faatnata 'D^ n^caa nfaaaai 
ifcfif 'Dat. 'Da fa^fa atc«ra ^'^faatcaa mw 
ta^s* ^a I 

^rt^acaai n?al§ atata icaa «itsr®£® 
^aasa^tca fas« fiinl atra fin 
cstata, caatca fflpn atsrDJtatf «r'ff® 
atDf^a cn^a, afara, ailrntm, aitatat«rta, 
ntiitnta l®nf^ i n««f c<fw flea sen 
fncafin *i^“nP5ai^ «atsr afsi \ naa 
«rf?fcaa atica fin c’l^atn i nacaa 
afn'a-nf-Ba f?cf« nfla ^rcfa stet fin 
faatl ntitnta i cni naci ^dI ntitnta 
f|n nt^f^fna n^cnl n^arfl[it*iH 



cw^ntft» i04) 


fin *^<15 cH:n 

nn ntc«tl Obelisk—ntn 

•?V (Needle) I ^ «ttr« fin 400 - 5 ^^ 

vnitsai nt^Sit^T 1 
fin'Sft? 2200 <1111 cnfin^^Tl 

fin f^n nn' 11 'itii i 
’ntcni'sftfail fin '*i{6 f4«rft^ pfn'tciar t 
^trna •f’^ci 

im ntf h^ci it?c<sl 

nil «ritn in '*1 ■nfiiti m 1 
«Ttcn'-F^t^tiii nf^nr^ 'nifcn 


citn^i^n^w miifn « 

ici ^cifin I nait« '« 

iifffij -r?cii '^if«i ntn 

nic^ii itncTi ntn niitiw 

fncwctf? end iti ni^ti nfn^l «ftf 
f^:eni in <flcnfin nntdfl n{%« 
in fncifin 1 nen 'ntcnn^Hfni 
ni 'tfi it«i cm inn nen nen mtcii' 
^tsn men! 1 323 nTtfnnn 

'nt’cnim^tni 11 ni«; <11 ni ^ti 
ntnrnj ^n cnninficni neu 'stn in ’ifi 1 




^ti^i ?f^ nfiicn? nira ni*! 

nTienni 'e went? ^ir«i A fi^n 
fntncisi—i?tn sftnn « 
^tnfi'in utni^m \ 'ntcnfiitd 
<1# c«rt!5n «c^i^t^i «ntn 
^^nl '»ti'®^i^ <ii^fn5? it*«*fi « 5itni* 
njte«i «ttni ntit?^ nr^iJcn nit-^itni 
m 111 idi I n^^tni n« nni 
m ici fi'9^ nn^n niti)c*ii 

m niiti n&t it*i I 1958 nteni <«i{8 
finti cnen nnt cnri, «tn 43,OQO 

»fl¥i 1 I vnena sin n ni< '^unen 
fifti 6,000 ^n I'nn nt’en in 1 

«tim 'nfiiM entn^ ifi® '« 
fsiitf^iit^ nil ltd c«rflBm wesr ^tit 
®ttni fi^i iF«n \ 'i^ii, 

<itni, rr» nii 1 ^ 1 — 

nmfe'8ftnntwinitimi mi niti*fin 


n«fni m ‘iifiS <a«fni 

^ts'6 ca^ft I fififi ®ftni 

2 Nstfn^n cn«i1 icni i 

<5rfn?i cicf nfiiti ntin itm n, 

mtifcn c«fri5cii if;3i nart^ ^tcni 
?niti <stta fi€>*i ci^ I <«d «rti 

n^nii 20 ^tcni 1 ^ ^nt?tn 

^tew, 11 nstgr ®tcn «fti ci^ incnl pen f 

nit^il <11113? ®K itt<9 cntlSicni' 
^*11111 n<t« nfiitn ntc^f 
nni l^ntn «if^ ci^n <£?n 15 ^^^rena 
1 ^ nit^i nt^ii in nil ^kicn < 2111 645 
f5pen1<s?rn ^ 285 rmnl-sr/ti df *^1^ 

niK ntmi 111 I nfnsf nil ^ nn^tm 
nfiiti'n nr's ®tn^fni ^niti ci*ll 1 
mwtw ®1tni i^Ttcntfi itaii ciirn 350, 
nit^ni mtcntffl it«i cnitin «in 
450 1 ni fiif fin nitftid 
ni ®tcni w call ini mi? ntn? 



92 


^«f5lRjf mfs »?t;q *ft« I 

®itw^^ m I «*^a (;-^!^ 

Sfl ?[C*!t 

«l4^f®¥5 »1H I «I?P9 

‘^f&«c*rfl m9 m «»tc^s i^cH 

ci>l! n] I f^f®3r cfV"iW 
nit^Wfl ^csii 9f^€ smi 

C’?c« nfcfl I 

*t!lf=j} ift'-^l c«jc¥ ft1%i 

'^rt® c:^-<1 1 nus! stilts 

’2if#ltS »<l!f lTfsf5 ims Wfts m ! 

^St^»T C^C^ t&t«1 '« l|t?1 •fCS't^l, 

^n, 

^li c^r® »rtc51 c^ifc^r 

C»y*IC»f ^Tt'tl « %<f 5i>'9l s? I ^ts*fs 

'8 ^.<f c<i(CSt JTtStSI «i{t^l 'Q §C«IS 

*i'*^ ^t^l flft^ts 5iS| ^ts I 

»iStS^C5|« 

5!st^c?is ftsfi 5 ^1^1 ifc»i 

st^t^ ts I ^t^l'IS ^C*l 
C'tC'f «9jc^ C^fjjt j 

‘^is’ts ?tii't'®f<^ m^ cstCT 

f^C'® S5 ( 5tCJJ?f 

f^c^i «(tfel i 

^st4'ti:«fi ^®sta ^c^'8 »tst^r*fs 

5f1^i mm 5-6 m9[ 

I ®tsns vft#?i c'-'ij^ c'^it»ii ^ t^twi sfw 
Mt n I <4qs*tS c>i^ 

c’1^1 ^St^lCH t4g§l «||i| C^C¥ 

mm) m*K ®tc® ^t^fg nfs«iti*i^ «|9{ 


1 27 ^^ 2i 

to IS! I cftfeto w, ’itstf 

'^•itBV'fi cf«si fsi »tst?twa 

I w ^f8’®c‘rs »tcf 

m if!j^ ^ts«*it «itciJ ’Tstsicsts 
« WS .^CSS 1 


mK ^stfmm 

»tst^'H '6 9ts5i s?«fa st^itsf^f 
?ri^ «fr« 100 «afjti»f 


»TSt^t5fa 5S 

nss vf 

cettfe^i («4tjt*f) 

2.4 

3.2 

c^?«ft';^s •fift'f ( ^Tt*f) 2.5 

4.9 

¥tcStstlcss^ (<2r)tS ) 

3.2 

4.6 

p (-strts ) 

0.08 

0.11 

¥>l¥9tn ( <Sftt>{ ) 

0104 

0.07 

c»ftsi (fsfe-sfrjsi) 

1.2 

02 

^'tstf^^ (Rf'i'Sijts) 

0.042 

0,0)5 

(f*lf*S<SfJt»l ) 0.04 

0.17 

f^C¥tf51^¥ Wtfn® 

0.024 

0.1 


^lit* cf«ti ’siw, nitsirsis efts 
ns's ^css *1^^ rttfs I 'Hfr»itt:*rs c?c*f 
Btrssts ^•fsfts fs 1 

¥C»l CSC-fS c»ftcfsn to? !%'9lj 
*l<t« •ffsstci *fTS I nst^ws Its 
nm ^'css fs¥n %tcs ^^tstc^it 
St«StWlB*!t^ ntesf 
s»n^l5s 5ts ^ts« «rM¥ fs'?^ ^cs 
sf«i «cfcni <sit»(tstsc*fs srsi srtnfitcs 
-iJS efB'«fiT fSI JfS C'i-f^ ‘fstiS 
•ft^lfsff I 
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f?s5ts? 


*115 stl|5 (1^'4) 

JfUtri? f^atsT TOarc^ra 61«’? 

I ^tc’t 

1945 ^tZ9\ «{t5 f<5at? 

^?i:drcn« 'srf^msr n^i^fkn i c»ff*rsT sftnt? 
w«frsfc*ff «rt? 

4f»irlcia srntai 3ai 

siN^aa fa‘«{ra®t*\caa 
*i«!»cn mm*ilt^*i^ ^f^ai 
ai-c^c>fa vcfsfi ^cat»f^ 'sNt't 

r»fsr -« «r^t%5raT(c«ra na’^a 

c’l^m ¥ac^ 

'«sit^t:i ^t*»T5ri ac*i=r, fa^sffs? « 

c^t4 '«it*^t«n '«irs5t?l c’ifas 

ntci 5?i I ^'*na <£tfjf«a 

§wi'?ai‘n I ^asa®tff ca 

f^ca '^rf’in^a -ft-s? \c^, 

9£»11 ?fa, ’®t^ 1*^81, ^<25)tf^ I *<1 

’la astcwa wtai ^r*itC5?a ws^nt^tacna 

arf’^T ■« ajai?1 vai 

»isa i «it*5tc*ra CTfc-(a H^arai 80 'sf^ 
<H??a ■sr^^1^ at>r *f£a )' «ft^a '•itcia ai 
70 win c<£5f I «r^5 sj^sr 

«}^f%tfasta atai ffaa nn<s!( 

c^ajlS «it^at5? ?[i'« ♦itca fit \ 

^a£'» i 

fsfa ar»t!=f, «rmt*4»r^a ^m csri 


W «?faaat!ai ?aacf at«i afira fawra 
'« ' 4 f«f *itftca acafe— 

¥ai Ilf ai I -srfca« fa^ta '« «r^fa«ta 
ff«f *Tata^ca fac^ fca t 

natcaa ■aifaca-fca »T®tnr« %»ta 
atati’fl' fa^tfa^Mtaa nfl® fa^fcna «lat^ 
wHf a»a"tara fa«r i f^fa ^ta ^taca 
facstaa '« atftrar nfa^’atc!3a 

a!?5% '6 ^ijasrat^ ^tc»!t6ai 

fraa l f^fa awa, «tciTCf^ acq atCfH 
f<’«ai nc'? ff ^a ? ff« 
fs^l a^aw^ c?ai ata fa^ai « 
nfac»a acar »t«i^ cf ra ajaata ca^ i 
nt-Bt^T ca cfta catia ^ffac^a atiapr^a 
ac«f ^tatcaa afac^a ntlwa •ft<^tj 
cm^ JBf^t ffi cal I ca^l aafta—cn^i 
^£*51 ^ aiaara^i t aitatta '•ataai 
van: fn%a n^fff natv-fawta cacf 
=??p fta nfacan ^fa^faa wtv ncaaai» 
n^ajl nfac^a »itf.taj ^tatraa sti i ^9 
ntafSiTf nia ajaifta «f£atara J 
d?a « f^iita ajauta 

fan^taa ava <aata tsTf^fafacai ftn 
can fa, 4ta ‘«f ftsftaf facan cncft 
faf-il fa«if#tai atcaa ^aata fa 

ncaftcna/ ^atf, lata, «ffm anntcan, 
ttcafit, wtii^, tjs'afafj, ^c^tsttfsfj « 
cntfenil atfnal cncf nr»c ai fitltcai v a 

* f? vjtn^Tli cffafTtn cft% 
f^ft'®1*29 



ofmtit, 1974 fkmm 6i, 


f^ar41 «if?t^HC!T c’^t^^rfsT 

ffwsri 

fitwtsi ’Ticarcns c'®?if8 sr'stnf^” 

«it3. 

‘^▼cara “tWa 'aj'irtn^ ^^<(- 

sar ft»i?ti ‘c^SffaFi ^KiiiiV \'« ^ti «rcTit’t*» 
n«ft<f^si -fKfa 'Bf^Hf <<*r. 

’rear 

nffl5r^'’fjtsT -rt<fta 'Bnjjtn¥ 15. f®. 

«it«. <<*r. Pt^ ''®rjl^f«ra 
'«tiilp. c&V^a^ 

'« f cntBt "tt^ra 

« -rtata «i«fjt*r^ »*n. «ita. c^f. cstnai 
si-nc# »it'e|f«^ 'Br5n^=<*, c'sasf 
'€ *r»fsf%«>»Tl ~tNta ®t: fa. witfl. 

*a^^ar catc?i jr.r«it'«F 
-iNta ®^a fa. ‘flat's 
>T*i^i’, aa^f '« faan-fa®ta -tfata vn^s, laa. 
a^t>tatai ‘a^ata^f na*^3i *i'?l‘a aa- 

fa®ta « at^fawi >^tata ^sTlaa a'® ‘apt'lla 
^&aaca a^^^taa ftaan’ »ir?tafaa/l 
•iNta «^a «j(^’3i^ata atlf^ '^^cat»r 
acaaar faaca a^tmtsiTi araa i 

'srajataf ‘aatcaa wifata’^ca's 
ftfii Ht^fta fac-ra a^?i, «ttc»it®aM?a? 
C»itaa9^ a^®ta a^t^atwa ara1 fa i 
faatatstf araBiaraK a’^a aiarat^^ 

'8 caf»f sf^artacaw nFfM afa feaaca* 
airt^ffawta Htata *a^artafaaf awt<r<«ta 
?Itaaf®aF «rafV aMc# ca a(tc»itifsii-i5aF 
f», c»fl5, fat»fa ^ni^tay fiafiai 
a?tt»it5ati aFiaa at^atcacia 

f^ait4tax*t« ca'»1 wt^far catf^a 


aiaF. cETfi f caa f®. •aa. 

'ajaitnf fa. 'BjtSata, ®^a '«. 
fa. faata, aafi ^ afaai i 
facna ^wcatar ^tcat&ai •« 
fiaf^a 'oiaita^ fe. 'fla aatfn^esa ‘^fscaa 
'aa^^tff® cataaf’si’, ®%a ‘Ba. ‘«a. ’at^- 
ataraa ‘?i;a»'if%'Fta ^ra®1a »fa-fa®ra', 
'siajtaf c^c^tai af'o-^a 

‘alsjcaa faatafa asaaft 
sl-a i?taa«a aa afsFtfa^ ‘aa^^f^sr^’ 
a**1ffa5 'Bittat^ai ota*; afaaft^t faafaari- 
acaa af-^aist^ '«iajtaar %c<^^^Kta a^a 

«<iaF®^a ^U. 

®^fa ‘caala aia’ f^aa ^tcatfai'« a^»i i 
^®ta f^C'.acaa a?facaaa '• aN’Sl^a 
faafaaitacaa taaia* fa«Ta 

4!ja'<f^s «iUaista aai aiaffa i ^asatfsiaf aar- 
atr®, aiatafaf araj ^«jrfafaafa faacaa 

entaffa i aiaita fft 
faafi’Sfta:a« « ®ta®1a aaal acaani- 

c^Fcara facaa 'o(ta^%a ftaffa i 

«ra*f^c^ ^f8 a«a aacaa 

arsffa ( aiaa asLa staaa fa’^fa’staesa 
f^f%a acaca'a ftrjfft^taa 
haif^a aaatfa, si^ 

f caff a I '«{t3 aalarattaa =rtca cheats a«ca 
"^rai ijfa, f^stna^i, aan 
fitH cacaffa i aaca €if® faa aa 

as ir"fcaf aataa fc®i i 

«ff®fafaca9 wc^ ^ta^a afaf6 

j?taa?3a -aitaatcaa ^ta'sfa, at?it^a. 
'aiKra at^ar^a mK «ia«i-ilcatai 

f^esja ajaaii araffcaa r »tai ataci 
ataatc«a ^aata fawta aF^ritcaa «{fii:aaa 
«rf®fafat:?a ac» c®aa at^i'« a^tai wtatt® 

acafita 





f^wfcs^w t?f ’^•I'l 

nti I f^wfsr «rtw «Tt« 

«im 5rtsit«tc=? 

r^tSlfJf ^t«1 «l’5W{^15 I 

C^ « «£ft%‘8fn^, «lts{n?W 
f^c«Fm c^f. <431^ SI*1—4^ 1444 f^^twii 

I «44;f^:ic ftwts! wft5iti:??i 

^f%f ^{BcfCW, ^wfnw C^s}f4 ¥9!1- 
C¥V*tl»T9 ^Sf^sT ^!:»[ Sf?t¥ti 

=Tt^cs 

f«im 55-5atc^« sT’iit'e 
ftwfts??r sifJitsr 

Pt^l ^WtlEsi 1 

'■iSIlf^^^ '« f4Wt=t •iffl- 

««Fli n«lf® 

c^ f4«t4 ^itcitfflf^ 

fkn ’Tts!t«(tfli*r?i 
sTfsif^^ =?5rns 
csit^|f& nflCT cf ««i I 

sit^itjfi I «f!int<it«*rf sftsT f4wT5T’ 
(Ststf >9 «r»it« 

Slt^t4t9 *ltsrRS[| «1 m W I 

(1) ftw|4 ; ^4H- 

w «'»:c«rtwtw Iff?® (A ff9itsr» 

^sty wt^rtf ’twi 


’T^i'rsrfsrr'stc? «tt ft»i 

I <4^tc5r 

<tt^W^T « C'Slft»l * 

Mts ^t^ntl^l cAlAi 

«15 i^«a*r I’STtf? I 

(2) t ‘4^ ^ittia 

§<,n1^ «apsi-f^^j^sT. 

>ft4j's f5«#a^i, «it*i1c?fl ^*fsFt9t '8 

>1?5 f^src^a wtgr f ft 
itcaaftfl t«itf^ mfi« isram \ 

«rt5t^ a'sta fef«fftaa¥ ^ *r^l¥i 

^ta 5|¥ csfsrtcsft 

ataftt»» I 

(3) s(ti[?c4a sftaaw^a 

ft*?n(¥a 'J^ifj« ftftsw fipata «rNf^¥ a 
¥n¥f5 «4^ ftr«tcn mP\^ I *itw 

>• «F? *isftc<a srwT *tt<9J«ftia f#* f#? 
♦fsl^ti ataiw a<4i ¥ai attach i •tf«ia«f 
c¥c¥ srt?!M« ftf^t ai ^r^t-r, 

mm ¥t^f ifratsr atuwf 

•tftsittna ayaan %aawa fe*iti 

Njtftr^ cwatrat 1 

(4) at?wa nm ataa acaa 

w «4atw artatcaiicacf j nw 

sitatal #ttw'8 aitanaa c?i^ 
a¥taf« ¥l«r wta« ^aiataat; a^t^wca 
aw w, wnw ^^ wii oria; 
•fftaw ^*1 atf i acattam ¥rt»rt^ 

aftf¥ nt^a tfa% 4fltaj 1111 ! at a1; 
aiaa ajtf^’in atttt trctttf* ^ 
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19741 

I W*ltf«. f«Tf, 

^i«iN I ' 



r^«t=» ^c%t«f5i-'»r5^rt=r ?itf «tJii 


(5) (.m : sit5C^9 ^t%4 

«i^t“t c«r «i^*tfc?. ^Srt^ «rT4#? 

.0^ r^stc^r I '4trt=i 

fi«t «ic^« 1'if^ ^1 'I'f'a*!, 

fasft'T, 

4 c«r»il, 5?c*ft»isri« r^fl ^<fsaj' 
I <1 f^f^rc’f ft* 

4^1? cajft 'ftft I 

(6) , ^t%c« : ftsM c>t\4- 

^n«v -e 359j«3ffiin^ ftg ft| ’ifte^ 
.:C?«1 ft»! I 4<pi^ JiC®»» 

ft^tcna 'H5J54 I 5l?t4ft*f «tfs^ft5a 

■ftwr^^t §i*r -af^nwcnn^ 

«»tc»if^f6c<a« >m4, 
cn«ft* f*FS CW^fiCJfl «fC^ft»f I 

6 


cvf<rtt=(i i Jin4 it5?r« ft»i 

fti^C3(?r ^Cia^ <f*{M, 

^^ni^sr ^f«, c«\fi¥ Hfis ^^\ 

Hit?'® 'sitstv ftg I 

(8) ! «rtFt^ nc^rarsft^r 

«f’i5 «fJt®=?t*l1 ftejt% <^sr(ftC^« 

aQflttc^r ^tm ¥tflft»i I ^1 itfl 

^5Sf1 fttan 

5!t?ti:^i cw^ttiii ipaft^i I 

« 4t<«i1 cwin ^U»\i 

'st^ir* ftwm-r<4ii¥ *ijj4tff « ’iftfi’F 
nf^fti «»r fts 
iyi I 


9R [ 27^*1 


¥?1 fwfl«71 

22C1 >t5iftfl^74 ^tfat^ *!^?1 
92, ^t6t< ^c^ic^rs 

?nt«=i 

ftssr ^;<fj*iSt v^f»!^t<*ifa ata J 


apwH I 

t5'»:*ta 23t'i c<{taf 271-r *t^w 

«ff^r*r^ ca«i 2^1 wi 6fei nim 
«f'!’^^|5 ’i^^^tatai'ta w c^PW fl»i I 
«tga «f?i»!5i1’l*j I ^tai 



%Ta '<^iS i 


atHfi ^'ga 

^ntsH ^c«tt*Tt*fita I 

cafrf Nr*»t« ^ta<i «rwt=r i 

aapta faaafsi *ffaaraa *f^? 
ai'laf ai*tta«n « faf«a f5i«N 

»ifif6r« «Tta aFai ai I 
’Tcwatai a^a 

nlaf^a ^t^a ’Htata *i«p ’^f«fai[afC¥ 
if<f« aatatsr a?tc?a a'? a^ata 
wtna aiiaa «^a s»aa?^ t 

^ntacaa *ta lanlt aiatai 4ta^ 


faaaa^3®fii ai, « atcSa aitftcarj 

a>fataa asfc^ j\^w '• »!taia^ii^tta ajt^in 
atcafi«, ^tai 'eir^^tv-r^ fa«mm ^tiitJt 
—a'^fita «ria •a’a-*!’—adai atr»ifi 
ca*^^a afc«\«nca^ 'S af!?-r 516 

cac-a -iiai I awla ftuta 

afaacaa ‘atr's-aara’ fa^i:aa fareiti 
fa3it?lat« 'iitaa niw cat^r fatifa»i I «ca5 
>Tatlc¥ atftaj f^at- 

faartiaa ^ af?i 

^iaf5fa Hapv <iia^ a? new 
'« W I ■ 



CWrtit, 1940 ] 99 J 

=4^ nfi- si'f^fjj (iKt), >rsrft», 

5tPl« I 'srftfy ['51 f4"4%[«lC5?r ¥f^5 f4’5f»r, 





I '*rc^« S1C4I r^®sfii4 f*i'§rai9Ji, 





csi’ftc^ 

^^^stir ♦ff«*r« wt^ 

CA9{ c»tc^tif«- 

&«Va ( 

ft’TtTts? ♦f^fif^, »f^C«f Jl^ilptl «'<] 

«t^s» mK WW9 

’T«t9^l <«1^ ^itf^^tca? 

^•11 wa’® v«na ajit5i« ^rca^Tta *r^TC9 
atacii \ « m9 c¥t5T sii 

44tm isfcJtwsf I 

itni ».^r»ifei^n 

W¥ wr sca-r 'a'faci 

f^isia-i a^ca ^tc^ 
^Tua « cifta fB%^ aca «ff«i8 wa 
^i®tain« hfnb «ta *?f«'st'Stca Br*ii ^ca 
atc’f I »i^l5 ’^a ff®*! ^a 

»?t& ^ca I 5fH^§ta{8 ^ca't^’tt'?^. a'^sta 
aa<j >fla^ « ai’^r; ^lata WJ »i'*^c^a 

f^c^ fastn’fta^ aa*5ia' cvta i 

\ 

f5faF«.*il 

^<wti|a «ia cf»\‘«r- 

*aa '^uwtcsia Jit^ttai n^aa'ii ^tf5ija c»i>ita 
af^a ’ftftiaj faatnt? csn^ta fsf^^jjta »aaiB 
aa faafa^tajtaa (^jlfi^ta'ifiai) 

’tiaaca'ai ^tfa^ta aiataa i «i*ft<^f6c¥ 
aaii ai 'cai»[ta ▼c^rca'tit^wna’ i c^tcaa 
caj6ai fagif^a f6f#a,ai, fS%ata faataa, 
cat»r #ai « 'wi^ta <<ifS 

ajaata f ai ata i 


C5tcaa ‘flalS f^tia na^'^ta atal 
caci fara aafs cal a^lanra caattaa 
*2rcaN =^ca I ^taa catcaa f5? a't^- 
ca^tat'swca aa^n ?a ; fa^a'a acata a'® 
( 11^18 •laca’fa a® ai *iJt"a aaifSc^ 

atr^' cni ^tcafa at^tcaj aft[l& aftaata 
nc'? 'aa^ aftaatita ’siia^a^ fa?3?i area i 
®jif*i{:^uaata ajtw '^jtc^ta cvtc^t«*'& 
caf^taaa c^iatcasal^ asl6 fsi^tl ®an »<ia^ 
If^acaj aaa ]50i8 a® fafai*^ i^iam I 

mm atit^T 

■'wfna^ta |iifac*»Ttatt5® 

(^if«»sr )"4a aaja ca, fa^i'^- 
«nf%i ^^v-ntaiaa astaatata n«Hta wtai 
c’tii 'cafa*a xm' atca aa 4taara,ta 
^aa aita 

^^.atacaa =atc^ atca i »*il 
artf^caci ca, fe'ea ai '»!» ca aa 

^«^ca ajta antci, cal ^a 

«?taaia cafaa !caa ^atft ^ai cac® *rtta i 
^antacaa nca ^al ^atai=^ ajta atiaa 
«if% u cat^a't ®a aacs «itta^fta <3,^ 
ia^a aiitwi area i 

'al- is^iat!?t a)ta aaf® aaiaa ^asaatCt 
«rWiarl faca at«at sacai ataa, *a| 
«5tat3^t® Eta caata ai ^®^a«c*ra 
•sicatafH ^a ai t 

caaraa ^taatata asatf® »tw 
aafacaa 'afewati '•I a^al 5?Wa> 
ajta $'®a^a 'srcatn-ca'taa aiaca J 





ert'^5 I 1972-t£i9 
^gr«2ft^ ®ft^5 ^®wc*r fsi^tf^^ i 

«lfl(^ ■'5|’!|SiC^ *lt5 ^C31 • 

ft»i «ft5f 40,000, ^^^K^ r<f^« ^1 ft»i 

C^tCH ^tf^r?fC? 2,000-<ij?|'S I ?i»}t%, '®l^'C*li^ 

5t*i«ftfe, ^**t ^1 '«ifa5f%® 

^\^rl ^t^*l t '®^?S*fT f^^t*f 

« C»l'<(tw ^TCW?l '<(tc^<r '5J^TC^^ ^CST ^lllt^tff C9Tt^tST5 

c^, c*r^ 

«tf^5? ?R:?r ^*11 fnin »^wt*t c^cefl®! i 

ajfti( ag^t^r *[^4 ^t?ii:^ t? 

« ^^^-*rt!»5if '^fi( 5gtC? I ^fj^rtsf 

^5tw® i<ic»iff»r—^t?i f^r^i?*'! '« 

^tfl ^tif i ^ ‘ 

’VTO ^11 c^5t^, ^ ^tt^ C*Nt C*tC«f I 



i02 ^ ftfiltif [ 2%^ 

^ c*f^i 5(11 '5rj(:^(( c^ c*( 

'StW?! C^ f^»!t’^ , ^TIT® C?<ri —^«lt»ltC*(-147, «i?p*rr5«T- 

69, =(t’ft»wt'O-80, {:s(^t»?^-32, ^w-73, ^5t?r-85, ^f^irM42. ^ar«fw*r- 

35, «tf^9i’RlS-33, c^?lt81t-60, 5(^t?it|-160, 5(i(i<sr^w*r'457, 

«1C*?»*t-262, '®w?(tfe-8, ?t^’5t5i-74. fsif5(^?f*:8 i 

^C5R^ C«(5I=(—CS(^C^ ^«Ttf?, 

=(t5f (Panthera tigris) i 

5(9, ^9C^?( wr»(9 ’fCN^ 'Sir? ^1 9C9®T C9JT9T I ^9^91 

5(5tC?PH ^91 «t9^9 9t9 ^sit99i—^9 90 

I ^tC99 f^9p! ^1*19 '5(9«rj fif"st99 sf^ C’*(t5!t?:s(»l1 ^9«II 

^<^9r 5(9 '®(t9e »il9l I5t9 'aftfr^T r 5I^l]'99f®9 9t9S(7J5« 

iil9l =^9 I 9t9 «grC9t«f5( 9yf^C9C9f 9l 9tC9f 1 15t?t99 

W ?®I9WT f^l9 9tC9S 5(1 I '*(«?i(C5(9 »f5l^ 6t?1 919 

91 I 9t3( ^^9tC99 999 7-10 ^C?9 tfl^rCK ?J99t9 I f9»ll5(9 ni^t '®tC?9 

9t9 9t9 » 9|C99 9l «t^99 91^ C=(^, ^t9 9p(t99^: 

9t^»lT9 9^t9 (?9C9 v9C?9 f9^9 9C^ ^9^ «ft9 C^F^gtft C9i:9f C9 9tl99 9C9]^ 
I 9tf9^9 9#9t9C*r9 999 <2fT9 15 9fit? I 9t9^ ^^19 99 

9l ^C99 T5 C99 I 9*15*) *9^ 999 ^t9l 9115^ '999t9 I ^tCW9 

9^ 91 9'B9l 9^(S 9tC99 5PtC9^ 99 1 ®(19 «(^t«f9 

99 ^5t9? ^C5)9 I «(t99J 999 *9^ f99T99 «ll9!fC99 ^^9 9tC99 9*>9Jl $tC99 
«lt«'Q 9st9*l 991 C9t« 9TC9 I 9PWC9 i99f9 «lt«t9^l99 «(«t9 9Ct 1 

«f9PC9 9T99»tfel ^tDf9 f99f^ 5F9t9 «(C9^ 999 9^9919t99FW9 WW 

9C9 9t91 Wm «(9'r9tC9 9^T 9C^ I 9t9t9*t^tC9 9t9«t^9 

999^ 91C99 «fW9C99 999 9999 9C^ 9tC9f I 

'991^9 a?9l C9l^ 9119 C9, 9919 99^9 9t9C9^ ^si:99 9C9' f9f9^ 9C« 
C?91 9t9 I *J9®9 9t9 ^ l^-f9NCP f9®1t9 C9 9^9 »lt99» 99, ^1^99 

(Tigon) 91 9Jtl9 991 99 1 9(1919 i99 f99lt^ C9FC3(. ^19 9l9 ,?9.9ll?tt9 

(liger) 91 ^^19 I 99Zjf^ 9t^%9 f5ff9l9l9l9 C9 1»1^9r99 m (SCW-^Wl 
9lf^ 9^tC9^1 C9^ C%? 9l¥9t9 C99**^ 9t?T 9l9l 9l9 I 9t?99 

^t«lf99^ ^®1«nfi5t9 999 «t1« 919 I ^191 'll! ’9C9f Cliat 

9«t9^<9t9i;99 W9^1 ««f1^ 19 ) 
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1974 ) ; ' 

marlin'®: 9-10 t%. 12 i 

f%^^t I c»i^ <£ftir f^sif i «rtii »5lr'3? 

cwz^ ^c?*f ^ >it?i I cm^ c?<ri ^ts «tt^ ^tc«it ?t^t i c?T^, 

’^tc^a c*rt^f^fe a'f NfpijT i >!T«fi at^, ^1 ^55f^<rc9. ^t«1 f%^ 

fsa «f^tf%a I atc^a 

(Albinotic variation) at a[»I1 I ca? 

»!t«rtc^ al t? ^1 ^Tffi air i a^ta (35tat«f»F 

siir—«fta ^51 atwt^ i ^aF«rc?»f, ciKsiita 

ata «ffaai I *n^ atacas ^asr fef^atat^ta a^afa^ta c¥ai c^c? i 

'«rt»rta, at?»r1, faatcae ^n\ ac«a »fi?i atcaa nt«al cac? i 

aicaa at^®tf^asta as^aata, i <H?»e 

^ai ?®ri ^ca caca atcap^ i *ii?t®i ata caatca atcap, caat^a^ta c«i&-a® 

^caTa-^faat ^?atata faatc^ta ^ca \ ^ta «rata^! 

f^caa fa^ta asal <2rt% ^t^l, ca^t^ «rt% a^^^^iata *^1 1 aatfa- 
al ^ataa ^\aji aai «ti% tsral a^atf^a at^ %!tca <sripa ^ca i ae^l 

aua cac« og^fa’^a «rtaf% i 

ata ^^tca ca»f ^ i atcaa maaf^ faca a^facata ^tca i ata 

iflcaa caH ^ca »ra >i5ia «ijat ast aiaata a*ca ^\ r tiitfa '« 

a^aa«af^ ca»f «faa ar^r !§rH*r% aja?ta ^aata «frat«f5f a^ »ii^^1 m »il' 
ft^ta >iait=i ^ac^ ata la apa^ ^^a ^ca ^tt?a ^a'af^a ^^aa al vai^p^atca 
•aca al i %nt ^tai ara^jta a^a f^cartaa acai a^cat^ a«Pl ^ac^ i 

t«^(& ata ^lai iif®:a artfaca c?a «r<ta ataca^—c^tata cn «rtc?i a&tc?a 
«taa i ^atata*i ^tc?a atc^r cwaita "ppa^i i ^5i srsaft'Q 
^%a atata ^’tra ca^ i ^t^lia« ata ca*f i catai ata atcat aftaw 
caVa^ta faasftaa® a«.i8r-f«ra^tttcwa ^r^ta ca^c^ cn-'srtapaa ^caci \ 
ata atataa^; firita capita «it^tw cay|=( faat^? ^ta at 
w faastta caa \ aaijt^tin ^tai cafaca R^twa »rijtCT i «?aap 
c^ta ^aa ca^ ca, f^ca 'stal f«taf1a =ppaca at i t? at arafc»f ««at 
catraa «tta^ at at^c^r ai c^ta faa? at taaf^ara ajtatcaa aartaai 
at at¥W faat‘5tca« f^ta i atataa^s ata ^apta a»ca t 
wai apacat nfaata-aa fata'® m\ ft-ata ¥ca aira^ t ata ca»r 
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[ 27^ 2f 


Ifflf '6 f5[J8f?r <£rt^ ^^5 (Ml 

I n%i^ ’ffiic^*r ^ i »rsi« 

^t'5rc^tf^5[ 511 «i«Tc^i *iwt< 

^tC5p «itaF*i«i ^ c»r^ 5 C»t mm 'srtSR^ 

I «it=^t?i f *1 f%¥tc«r? >151^1—*ft»T^ <ii?st& '8sit^r.9ft*ni ^Tc^, 

I c5i^, «r«rc^r 

^\VB ^1 mn ’f^*r wotw ^^<2ftf 

5i3*it5 mm f%5ptc?iii «t^sf^jC5pa fmzm i 

C5?t^, i4isif^«tc^ f^f-6^ f«r^t?l ’ETtCf^r 5PC«(sp^t«f% c@zw to ^tc^?i 
?'5T I mlxm c*!i^ 5ic«i i t5 

m\ fir.v\ pt?*fT:?5 5K^ cm cm^. cw mc^ 

5t« mi I R^tc?(3 m «f]^?[ ^if^^itc*! i 

uf^ 'si?ifir^n«r ^\m fwc?f itc^ i c^twtsifl 

m cmrn fm f^att^r « 

f^art?i 5^151’^ i c«i:^ ^t?il ^5 ic?r c^c® 5t?r 

mi, ?Ft^«i isi^f^^rs*t «fc9twsi5(vs ^tc?5 1 

»TJ1?J ^1 ^«(t^=rV ^tc=i c^c=i 

to mn I 

5(t?i«n mzft cm, «ioii fkt^, ^5rn»ic»Tt€t i 

to ^1 m^ I fifsi ^nz^ ^c^irfsi, ‘«3 ?c»it^’— f%^ 

541 ?c«T ^T?1 ^f« 4ft?«i wzm I ^it??^-c«rc5^l 

t5^ I 'srt? ^5^1 5^*fif5^ sjtffn 5rtr?i i mrs, mi 

i5tf ^ito'C'«rc^i I TT? cnzmi'e cnt sni^sf^ TO 

^rtf r?i I *11^ 5^11 ^?ii >1^51 m, mm ^t?ii ^ctoc^F 

«rr3?5i*» I i<i^ ^ti?jf ^im^ cmwi I *fT5TC^?it« ^rtTO^i 

mv>.m c^r® c^zr^ 551^1^ nzm 1 *rt^¥ ^ w 

mt^Z9\ mi^i I mlmcm ♦f«c*i— 

sii mzm^ «it3F5(*i f^*(l mi 1 ^t?*^ ’ll ^tmtm 

I mm ¥t^i mim m 1 

c«f’*rc»i mi cm <*it% ^t«i mmzm c?c’^ f^, ^1 cmmzm\ mi m cto *itf5Toi mtm 1 
^U^?r c?^c*t crnm mim cm, urn cmm im^i mzm i?T«^tn cro to 

9it%ii t >£iz^ Htzm mi i W 
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^C5| ?t^i c^, vfFtn ^iHtC5, ^ 

^tai cn c¥tsi '8(^’5tir fir<fi ^^ » 

»rt<Jt?i5^s (Monogamous) i viC^ >4l^|& 

^3^5 c>T^ ’^tsf *f<r9T i 

«\n ^^^ 5r#t cwt® 3PC? C5J9 1 «rtJ?i mt 

5(r<j dc»i i c«r c«ri:^ ^f«rf?f 

<5511^1 cth i c»i^ tm^m 

cw.^ 5?i I c*!^i ^£(^\ nt<i1-<(fll Bftii’t'i i^ca c^“r 

^tft¥tf% «!S!f^ <trc?i I c^z^ un^s&i 

^t3l l t£|^ ^4 C^tH 

?rt^ <sfc^*f 5F?c®T '®t« I ^l®tR4f «tt^ 

^tc5 ^r»T ^5«itsT I ^C4 ?«?il Rfsaj i «ii^>i 

c^, ^ti:^*f? c®? ^?n ^t?i ^11 

«}tf c?'<rc® I 

3?t^ «itaf ^^z^ j(z^ 5it<rit?i 1 cn^ 

=iyt?c5 Pj’«(Tt® ^^^z^ f^p5r?i ?iN4t9 ^z^ 1 «r^R 

(Project Tiger) I «fr^:?l ^<^9T C^rf CST'fi^l 5C5C®, 

«ltt4SC^ I JQ^ «fC5ll C’^ Ji)9, C>t C^U \ 

^it!w ^<g5t?c«fr?i «ic?r ^z^z%, c^f^Pt 

l^cstl—^itc^ ’tt«ttCT\ PfsiwiHtq, ^^9 «2fC'ftq 

95WslC®t?I, ^mntwz^ 9ip?25l, ^(^t9n| C^^^\'^, 9t*^n(9 mK 

*tp55i9C3f I ’T^9'5?cn9 n^z^ 1 

^4J4^1 'S CB^I C^Z^ f^»5?t 9*9C9 9Cq ^Hl 

^91 9t9 I 




* f4W«^ I 


7 



’ifhFi 

foists? ^*ii c*f'9?ii isjM I 

cw'Qul 'ssrtcii—nic^i »rl^^ \ ¥««fiT 

»it^^ 5Tt*(i^«i >r**tc^ 

«il^^1 *(t?M1 *itilC?I 1 

1 . ^&tvsrf^ =ftr5f ^ ? 

( ^ c-^tsit^® KBr 

( AgBr 

( ^ C^tsrt^® NaBr 

2. ;!}t«i^ «f«(t5T f^ ? 

( ^ CaO 

() 'sit5H^ ( ) 'sj^t^® FeaO^ 

( -n ) 5jitM MgCOs 

»ltV® f% ? 

(^) CHIaCl 
(^) CHI3 
(^) CHICI3 

4. (Plumbago) ^1 ^»[tc® (Black lead) T 

( ^ ) 5ft»Tl 

() c^rr^t 

(^) iSfrt^t^ 

5 . c^t^T ? 

(^) 

( i A 

( ^ ) f^tfi{s? Bi 

6. t%f%«.»lNtC28 (Anoxia) ’ftc^ W T 

(^^car^ m 

(^) aiH’*ff®'?r c«w nt«iri 

(-K) '•ifwcirtmi w:m\ 



19/4 j io/ 

( ^ ) 0*200 4jtsf 
(^) 0-300<sjit^r 
( ^ ) 0*400 

8. 5l(&fIt5I (Nautical mile) ^ »RtJi ? 

( ) 2852 ^&t?r 

(’^f) 2582f^^t?l 
(^) 1152 

9. CW^ RsiTc^^a m ^v*(r\ ( Mach num¬ 
ber) f% ? 

(^) f^5itc^?r 

( "^ ) ^t^C’T »rc^9 '6 f^S|tC5??[ 

10. (X-ray) ^^*(1 t 

( ^ ) 10'^' C^. fH. 10-« C^. fit. 

(^ ) 10^® (?y, R 10‘ ® c»i. fn. 

(’t) 10’® c>i. f^. ?i2?C^ 10'* c^.fn. 

11. c*rl^w^c^ <5f5 5?Tt*i f%w1fj^'^t?r ? 

(^) 139760^. a 
(’t) 239670 a. a 
(^) 269730a.a 

12 . m 1 m ? 

(’f) 0.12 
(^) 0 012 
(-St) 0*0012 

(I09i<t ) 

tft»t^ NS sr^i's 5^5# 


♦ iftft ^3i fir^sfiRTfl 


^tc»f c^c^ »i1^5|fsi'C^ m c»it^ 

^tt*! ^t5tl I C^%^r carfsp^ C^ltC’t?! *ir§—^t?C^ 

c^c^t?r I <2f5'Q «tc«f «ttc^ I viJc^ \ 

*f?iTra?i ’artetf^¥ c^c<5 i 

5ff9t I »[t<(t?i«r®s w 

'siTsitc^^r *lttnj?r ^9^ cHz^ ^t**i c^f^or 

^t^l ’fCfl I ^hkm ^ft^itiat c^c? c^irsr 

^t'Ql ?|r?c^ nt« Hi I ^t<l5jt3l1 

Hi^rs I tflHH 180' ?pt«H9t^-^ ^1 CK^ <?!% m 
^.us I c^t^ '?sf^C9r ^tw, ^f® Htc^ i nf?- 

^fsi5 «fijTH si^®! 55C»!1 Htsi ?«’8l I C^® fBf^«.Ht9 Hi ^?1C9T 

CH^t»T HI^H fnC^ST '« »lftCH9 ’HCHH^ I C^tH 

«stH C’fCH C?Jt^ ®TH CHSC®! 'fi ^^C»fCH Ht^l ^t?r I 

c?i?li?i c«f?c^ h«i ^?n «rt5t«fH I ^t-si 

wi ^tc¥ HTHtcHt« <^1:91 m HtHt«» ®t»i 

I 19 f5f^«.Ht?l "5919^ 9f9t91« C91^9 C91 

Hit? JHtCH J 'HCH?? CWZH C9t%=f ^«9t f?H "HWtH ?C9 9t^C® 

^91 C^l^ I 

Hl^’tfsr c9 c9tH cHtt9?r isft-stc'® itc91 VSC9 c?9i ?1^ Sit® 
C«(Ht9 'Site?. f95®,^9 'sj^C^ ^^tc? «(9H1 ^®jf99^ Hl»ltH ^C9 9t9l, ®t9t^ 
<£t C9tW fi’ft? ?9 C9% I «f51 C9tC? 9C99 9t^C9 H1 C9r?ltCH 

9Tt5|9t9 C9PtH« 'HtHft ChI » f%l Htd '»I991 l:«t9f£§ C9 H9 
atf?^ Hst«r 95e9H, ®tCW9 9t^£9 Hi C9%?[ ^11^ CH^ I ^5t91 9H HH if«T 

C9e? cm^ k«i 9t9e® nte^ni hh? Wt? 

<?»[ 9t€?1 If?9»t9—C®ll HI C1C91«I CltHtH* IC? C9?e? 9t^C99 

£9:9^ ct>t9F 9t9t'e Tmn «te^t«fH I 


5a|i9^ 





1. 

(^) 

2. 

(-«) 

3. 

(<•) 

4. 

(’t) 

5. 

(’1) 

6. 

(’I) 

7. 

(^) 

8. 

(’1) 

9. 

(^) 

10. 

( 'I ) 

11. 

(^) 

12. 

(-1) 


1: €tf«f#ii1 ? 

m 2 *. T 

1. cwi^v nft< c*fC5^ f^f«« 

^«f‘rr^C£ I ^'CWI 9t5ft99 '6arsi ^tsi 9tl I fl^ 

^sHCsni C?C59 f«^95t9 9^919^ *tf99tr*l ’*pf%CSr5r 5C9 

nc? I <rtwl«tc9 »rto9 9 ^ ^^9 9t9. ^®i »ftrc5 

tv^g I urs* f5t5tC2rtf<C^9 *tf99t*l ^ Ita^ ^ts «(*tf«*f'® 

c*Ttft« ifk ♦tt« I oigt'si, ^rir^i «tn 

* cm 9i91 



liu ^ 127«»i 

«5fi=( 5jt?i m i 

^t^t^tf? C<1C=? 'ed »tftC^ ^t^lt^l^sf 1^ C?^1 OT I 

^T«f 3?ia 's ^^»!«i»Hi:«t?i »f5i^ m 1 »rftc?f?i 

i*i3P5?p5i n<ft< c’f^ ^*v»*t>a}^«t i 

m c?^i cm i f^, »f^5 

^tT^f I 

'?f^ =?C<I, ’®’»(^ ^ (£ff^^tt?F C?pfif^fsiC5?C>f^ ^»T1 I 'SftC^lTl c^t^ 

C^t^l cn vpcfl, C»f«r»1C^ ^^1 5^ 

m. ^fm "SI*!f%g nfa^t«r 

35:5 I w.-^^ c^m\ c«f’<fl 5t5 '5fc5tc^5 f^faji^i ^I'stc^ 

■e ^"*15 ^5 i »Tf^5 f^mcm ISIMI f3P5l 5»c« ^n^ 

C**t5 W^ 3^1, ^tc?5 »(f^ s(C5 5t^t^ S(1 

C^« CI^C® Cf5 I C5 CSfCll (D^ 

^tc«?1t5 255— ^■\m\ f5fc^5l C«rc^ if’Slr^tSF 

C^t5Ft=lt5 '«ItC»lt5 >T5t^ <lfijf5^' I ®|tc^1 

«r^^ i csrtHtft^ c2T^f%^» c<2rti&« gfnc^r^ii ^u^ mim l%c"i5 

^frt< ^tc^' I «lf^C^C5F5 »JC2T CWt^^t^5 

’*Pt'l "Sitcsil cf’^d 5t5 I C«?Ti?t^ ^^^ 5SC5t ^fi3WCSl5 

^ic^r m^^J-fajiid i >!rt*fvjf^^«t5 mzv^t «iit «ft5«i-f^5l 

^C»! C«?t2Rt^^5 ^\Z^ ^\ I 


♦ <;?rf®'« ffSfw mH f^rsitsr ’2FWB!*^fj|?ir'hfi-9 



■« *f'^t-r =TWfl 

<2[f® f^irf^^tJTT, JJt^ant 

cn*lij l?t^1 f^’^f^5r)’*il, 

^«r ^tt '^Tf^ fe, 

f^WfJT isrf^fl U(<f «ft3«¥li5 

c^W ’f^ 8-11 f^sitsT 

^c# 4^15 «rc^5f*n «itr9^t5STi-¥-n’ 

»rtwj9 >rrw ^rstls ?? i 8^ 
ltl*t ^5r f^®tar sif%C3 ^tst^ ^^9 
4| «rt!:»(t5'4f-5i:^?f 

’iSt ^ f»r 53^*113? cn\ratf?^r 

4^ '«lt:5l!&s?1*Rap3 

’fPif^f »l'®t*«f% ¥r*i^r'«l f^’«R'st»^ca3i 
§*rt5K afc-sjar^H »i*i:3T s ^hz^^ « 
f^lfsi fltran? "ftTf® 

^13^ I *ttfVj? 

¥rt=rt®f, ^f%*r « 

c«f»r rtr¥ 

s?t^ fltspr c’^tcv c^-{ 

'e 'Si^l ^IWtbHtfl «l'-J 5f»*l 

I f^wc-tfl f^r-il r^a9t41ni ’ft'bfB 
ai'^ij 4sr*rf5r 

« f^^«i{5 I 4^ >1^ 

'• nc^^tti wtrc»!t5STi 


f^f^«r 

« nSV*! n£3»3J^C3»a HZ^ 

'3is?ktc=? 

casi 43|*v 'srf»f'-'tfl 

*tf^N '*. 4»i. ®tat»f. 

f^«Fl3»l*t ’»r«fTt*f^ 

^r^TinNitfl 4^^ #-f «rtt»itb^ii- 

R5f «f«-f f<®r^ « 

^z^^^z^n nmi^ ®tmtfi^ ^c«3 i 

»IN(3 

nfft^Rwi (Indian 

Physics Association) ’spf*|^t'31 
(Calcutta Chapter) ’Tftfii* 

>lt^tr«V f^^tK33 f-?if^f^'3 1974-76 

’ft?' ^^Ilfit5ti» I 

—vs^fl fff’? (’itfl 

3(^*i69r 'ft’T ( f). »i"*}tf’F 
—^ 2 f^H 5isr ft? (), 
Cf jw—c»T^ ( 

ff fffi). n®f — ®^« ftffftf 

( ^H} f5i®%iit« ffff3f). 

^fjtnf X 

®%f n^^ f f ( ¥r?ift®i )»®ts 



112 WTiT 

( ^»jn% ) I 

Slatsr^ «r«!< ^ 

f^wfiT ^5ll« ^1 Bt^ai 

TT^nt^! ’tw 30c-r r®C»T^^I ’73 l^C^F 1*11 
wt?;it^ ’74 I «r»f'4^a =!Fia=r 

§',nfi[^j»i¥lf« i 
«r*f>44tc® f%c-ta 

fai’jfa fawt^tcira af^ac^fa 

ai ♦(5[»i ejif^^a ^taJt*i 

c?<rusn I ^ai ata ^csa— 

fawral «ja^ta arntt^i 

aiiw, fiK cw '8itcn»! 

n^c»ii I v«ii|fl^si '«tca «itf^f*(f®ja, c^^’] 

'«itt», fn.f®. aw, caftnifsTfti 


[ 27lFq ^i, 2l *!^tI1 

fast^^CTa ^ataa '«▼ ‘jafIS farHa 
ataf^a^ I 

ai*ta 'sftcsraafa^a Htajca 
‘♦^i^ca’a sfvi -« ?acaF^ <««?. 

cafJtf^faarl faaa¥ fa^t’li® 
sf^ifira acafia^ i 
‘tFt«r 'ar*! atta’ 

fgff ^nta afai «if® »iac®f ^tca cMa ®t*i 
atai ata, ca aacai ca-r fag ®aT aa i 
«rf^ a^caa a® fa®tcaa 

a^a ^awtfaf arsa 
aa f 

'STfnt^ 22, 23. 24 cH ca^at^ (1974). 
a^tw»iac5T «ntrntfaci*ra '»ta ^fiia^ataa. 
^f'Oata feiwtc’f ^fif^atfa^ 3faj ^ aajtfa 
aait f®afaan a(t% afcaisia a^ta i 


«raT’» a“*rtaaf~3)carf*it»Wfar «|fW# 

^a)a fasBta nfn^aa nc'f <6fata«fan afifsta ▼la f>23, ^ran awf <• t5, aftatai-e ^ics ^aiT-ia a<R 
iiajc«k'a vn cafatitew taa, afaatat «ataa a^a ijfir* i 





t»t? 1974 





-3rf«f?nrt?aR «t?f 

il^'war^smr nT»» 


‘asTfr a f^asm* 

(^rutq »r"nT*r«ii) 
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mpu 'f 1974 


BENGAL CHEMICAL & PHARMACEUTICAL WORKS LTD. 

Pioneer Indian Manuf aeturert of Pbarmaeauticab & diMnicalt^ 

Manufacturers of : 

Pharmaceutical Chemicals i 

Caffeine and its salts, .Nicotinic Acid. B. P., Nicotinamide. 

B. P., Potassium Citrate B. P., I. P., Sodium Citrate 
B. P., I. P.» Potassium Acetate B. P., I. P., Potassium Iodide 
B. P., I.P.» Sodium Iodide B.P., I.P., Ferri et Ammon 
Citrate B. P., I. P. and various other Pharmaceutical 
Chemicals. 


Heavy ft Reagent Quality Fine Chemicals i 

Ether, Mineral Acids, Alum, Alum Sulphate (Iron Free), 
Ferro Alum* Naphthalene Pure, Sodium Citrate A. R., 
Potassium Citrate A.R., Magnesium Sulphate A.R., Sodium 
Sulphate Anhydrous A.R., Potassium Iodide A. R., Sodium 
Chloride A. R., Zinc Sulphate A, R., etc. 


PUase refer your enquiries for the above items and other ehsmieals 

in the line to tr^ 


BENGAL CHEMICAL 

6, Ganesh Chunder Avenue* 
Calcutta-13, INDIA* 



•W «JJt^, 1974 


mfif, Prai. qrqsf^, sipj®, 

(»RStf^5m, f^iJPFn’i affe ailing sRiggsa^ 
-3g? agiswfig ®i— 

«t«’l W %— 

f^fintJS 

i'9i, ftatt n? tin's, 


mm : (GEOSYN) 


cfft: 
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mU 'e 1974 


A NAME TO 
REMEMBER 


HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
WIRE WOUND RESISTOR^ A- 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OK SIZES & 
TYPES. 

Continuous period of supply to inoiiv 
major Electrical & Electronic projects 
throughout the country. 

MADE STRICTLY ACCORDING 
TO ISI AND INIERNATIONAI. 
SPECIFICATION SUITABLE FOR 
ELECTRICAL & ELECTRONIC 

APPT ICATTnM 

HIGH RELIABILITY & PROMPT 
SERVICE. 

Write for Details to ; 

M.N.PATRANAVIS &C0., 

19* Chandni Chawk St. Calcutta-13. 

P. Box No, 8956 

Phone : 24-5873 Gram : PaTNAVENCcj 

AAM/MNP/;j 





rvf>s-vr 

TYPX rMMfMAYiOtt 








(tAOiAt iSAfi 


rYpg-Y.r 

fi£Sf$rCA SOL OeSAhLA 
Lva rYf»£ riAMMATm 
^ITM rAi*S 


rCPOWAL P&WiP 
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no Cl 

■“ 

113 



114 

ntcn *ITEY nc'^jasft^ 

wt^o n'fjtnf »ic«jar3<N o^o 

«t0 

116 


viarar^Hlo nt»i 

122 

R«c*it«ro nt5l4 n*ro c^t^r 

IT'S 

126 

oriR—^f=r<T*i 

wfRRtol <icn)t*it«i)to 

129 

RlltR RlhCR^ CRRrIS CRC’^rff 

c»TR'«a 

131 



For industry, Research 
Educational Institutes 
& 6ovt Contractors 


MieiVAC ENOINECRINQ COMPAMV, 
MPmi aMfi. a a cHAmiuei aoA» | 
CAicvrrA^a wioiiii 
mtmt #0«IMD«A CAMDIMa • AJ 0*W A 


PYREX TABLE BLOWN 
GLASS WARE 

»i^»i 

^f?il f 

tsitn i 

S. K, BUwat & 6 o* 

137. Bowbftsar St. 

Kol«yr BuUdiiigif Cdbntta*12 

Gcam : Soihlet. Phone: 35>^15 
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1. Bangla Abhiilhan Granther Parichay, (1743-1867) ( 

drtf?i 1 };) (in 6engali\ by Sri jatindra Mohan 

Bhattacharya. Royal 8 vo. pp. 336. 1970, Pfice Rs- 12,00 

2. Brindabaner Chhay Goswarai ( 11 ) (in Bengali), by 

Dr. Nareshchandra Jana. D. 16 mo. pp. 336. 1970. Price Rs. 15.00 

3. CoUectJid Poems & Early Poems 8c Letters, by Sri Manmohan 
Ghose. Edited by Sm. Lotika Gliose. Royal 8 vo. pp. 320. 

1970. Price Rs. 25.00 

4. Early Indian Indigenous Coins, edited by D, C. Sircar. Demy 

16 mo. pp. 184+1 plate. 1971. Price Rs. 12.00 

5. Fundamental of Hinduism (2nd Edition), by Dr. S. C. Chattcrjee, 

Demy 16 mo. pp. 2^. 1970. Price Rs. 5.00 

6. Foreigners of Ancient India & Lakshmi & Sarasavati in Art & 

Literature, edited by D. C. Sircar. Demy 16 mo. pp. 200+9 

plates. 1970. Price Rs. 12.00 

7. Govinda Vijay () (in Bengali), edited by 

Dr. Pijuskanti Mahapatra. D/Demy 16 mo. pp. 584. 1969. Price Rs, 25.00 

8. Gopi Chandra Nataka, by Dr. Tarapada Mukherjee. Demy 

16 mo. pp. 172. 1970. Price Rs. 10.00 

9. Illusion and its Corrections, by Dr. Jatilcoomar Mukherjee, 

Royal 8 vo. pp. 334. 1969. Price Rs. 20.00 

0. Mahabharat ( Kavl Sanjoy) (). by 

Dr. Munindrakumar Ghose. Royal 8 vo. pp. 1070. 1669. Price Rs. 40.00 

for further details, please enquire : 

Publication Department, University of Calcutta 

48, HAZRA ROAD. CALCUTTA-19. 
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“'H|t-iUtf5 ',*=?;*! '?«>:'»jif4(:‘i-i! ^i;«!r fv?i 

gr^-fvt v5! r.fj st’^t r’ 

« * » ' * 
■'nT^J'i »<?—-t^tai ^,1 

=?t t” 









♦rf%w?r 

»it*rr?r*l *r«t?i c»rt^-*}^f3i 

teWC5f ^ c^ntv i«f «t*f ’^fac I 

^5t?i ^««I1 Rattflf? c^car c«i >5«-«f 1 3?^m, «T«1 

Tp*i 5?c?F I Rsatcsc 

5rriT»i<»rc^ fsfljptsT m\^ « 's\m flf^t^ » 

c^^^TSTTis Rartci?? c'*FC3i^ ^rrf^'if, w<ii, >i5?t^*it5 

»f^C?6Q ^t&t^ '6 I fsf^ ^tas-^esfST 

I ^f*i^r^l oq^s i«l3t-^ 

'*t9t?r »itr^c«fT *(9r 1 artyi 

f¥m, wjtc>itr>rc^i^5f m f? ^itl^i^^Jt®! 

fvf«f^lt®T 9|lt^C?I^ «l^f^ f5f«f% 5tCS|^«l1-«tf^itC5l ^c? 

?i<^»t«ii «rr^ ^tbt<r fin 1 5Jt«(K*i 

<^!?nT'5t?fCHr 5(i:<(T »R«pa f«f^ <2ff^ 

^nnas^cn ^tsnl 's^m 

f^®tii ‘®tn «t r^sit^i fn^ta cn^tai n^'sca s^I’nSii ^Tai ajastcaa 
a?® f^fii iHf ntc^tnwa ^5^\ ?pfa^i fnatc?^ 1 'nt^r^c^caa nfiaj 

<2if« 5^<^l1'^f n'^jfi? •ft^ttal atf^ai 

'^fji!:^ c^'fftliil flam n??i nm n©i ^sstai ^fac»fs? 1 

nfa^c?a nat^^ m H^:«T‘ir^ta n* i^tf<m a«.n?r 
cn wspt® ^pfaai fn^ftcsp*^, ^t5la nt<i» nl3Tal-~nfaa:?a 

n«j« >2if$wta'i5 ’iitf^t^fl 1 

nr«nt?a ^ nn'«i?*f^ nf?'® nfa^c^ra ca 

^•^4 fm, cn n*^ 9lca m j ^lif^ta cntis>i5^ nfaaiaa^c* 

^tJitt?fl «it«faa5 nsjcafi^l 1 n »l -^t^ta 'nt'aita fH«fTf« 

^t^Rt ^facw <* 
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»rN%« 

C^3f ’5[S!f^«jl« %91Sl ; ^f5t« 
f«MT<itCH (?r /?!? ^ min f^®st=( 

nfw'fc^ ?>f«!itrCTJT, nf^^? ^i 

=f"srtsr^i a ’^tw f^^it^Rtstt’^ii ^f® 

c-it«>-’J'8tfl I 

orHc^rl^f^ f^s8t% 

CT ^t^i (?rf5i[ffi« 1< 5ii I 

s«fi f¥?n'«r5(?r5 f%« >it%r 

^zm ^m\ m\ I 

5pt<?istt »!r5if«fl ar%t^i)^fi?05 

-e ^nur 

“iif% !• 


- am\^, t^wtsf ’ffii^off »if*rf^s »i«t« cnt»ir-«p(m fftu w 
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^«ft? f^ait=I =2iriir^1 « 

>T'®r*ff« ^*(Tt’T¥ 

^t«f ^t*rfcw?r Kc^fT sit^ I 'tf^ts 

f^wtftw irtf® «it5r c-ftflftr«^^i 

^tft^ c^?«fsr ♦fC’P 

«iwi =T^ cn^ ^^51 

m ; 4]f^ ^ffsii *ttc^ I '"itsH 
aTc«jar^tt<« «r*itsitw ¥®f ^t?tc<F 

I Hti?, 

ant« *^5*1 I 

c*itft¥ 45(^1 

jRiwaijrt^ c¥^»i sit« <¥*i ’itfflti 

ftw ’Ttfi[«T, 

«f^f« f^f¥9 f¥*i 

4w wffj ^t*jtc«ri cfcm »[^t'¥¥ 
tif¥i mw ^t¥tc*r« *it^«rtt* 
f«ir«! f^a «fntca f^f^r alafftw^i \ 

'tt^tatt «(5i:«fanta 1943 ntw ^«ftf f^t^ 
nftaf <tf«1l« ^ a^>ni^ nfaacTa 


^?t*l3j *m\^ '• f^wtc^a’ ¥[N2t<Ft“f ac^ I 
^srafa ^f4¥l f5ja»\’T ^ipita 
W¥ 5^tv=^^f?^ ^fa'^tfl nta^ita 
af^atct I 

a^« ¥^r ^t^f^»it3?ta ¥ii5itcwa( 

I ^tatai ^¥ta 

fiw, aFJsit ^tati^ra fif 

c¥» *it^«tai ^t^«Tta ¥tajc^ fi’Pta 

45ta ¥91 3l«a, c¥^»i flf¥¥ 

WST’lll «J<r-if¥^ «l¥9l ^*jt¥ ftf¥¥ 
n¥»i 'Kaa «f!i’it«rr9Wa »jtaT f^wti 
4tBtcaa un^^fta ¥t^¥a\ ®tai 

I fawt=»96ta c’^im at^»rt 
¥tatc¥ acttn^v ^tcsf 'Stt^i ¥ai 
¥^a <af |5 ^f^!<ta #)t^ i 
¥rtat^cacaa •tfa-a if«a 
?aitair»i I *t¥ti 

lf¥a ^c¥r# T^zvm ^farafil 

n\^ C»tt¥*lf^3T ¥tt*ltCf a ^f-N^l— 

«itaai ca=i «rf^tl« faw-R nfaa? 

‘wR '« fawR* ntmn c^a 
atfa?« ntft t 







*TC^jars?N s^=t41 

^r^tsi »!^c^ r^r«r^?t« 'a^f^cstf 
^tpj i}ffi(i c^t9 I 'tt^ta ^a35ffiT¥ 

«Tawt5f ’fsit'f 'sfWa «ft*i’j'l 
fat*ia^tc?r i faaca 

«ra^ "^t^r 

♦rt^ca I 4t^ta aj%n® «rtfa 

I ^t^ta «jtata 1909 

»iU»f c«tP!i®rwi atc^c^f ^^tafafsca^ 
»fTcacaTa «j^a cast^lcii faata •ffas? 

I 'aftaai 1909 ^!tc»i c“ia 
I •fal’pta fvsfsT ^^5a(tsi ^fa#fa 
^faatf^c«ja i c»il «fsr %t^ta ^fta fafa^ 
1 «(afa ^'l^fa «aa^ «i*fa 
=»i^*fi^a, aai—*?c83rat<a ^caintaita (nca 
fancaa ^rat fac^ata*? s^rw nfafi»), 
wfaBar cata, ’4piafa<^ta1 »iaafta, ^acaisar 

nifa^rl, 

inc^aratar cata, atfn^^ttsi ca' ^taaF- 
ars? « ^tata a;aj ^ a^cta »ja« 
af^ai 'ecii 1911 »fTc»f ^v^a 
faafasps faait4*t caaat'? ’it^l ^Jtatcfa 
v^[ 1911 »}tcn t^tafaf®cafe 

•lala^ta ac^TwaN aa[ ^fara -^ta, atfi^ata 
cn fa'ila ^^ta, caaat? atfj ’^■^a 
«taear cata <« ntfaafi 

»!a»a %m arfaaffa *ftaa i f^faaa^a cna» 
^aian ®»a^, ^iiaiarara cata 

’»tff«Fa'« mtia anfa^ta twita 


ni^at^taa f <«r-(tv&ar aaatafai'e 

«itattaa aaatafa^ fitcaa i ij^^sar cata« 
(fafa nca ^^jaat ^Istf^ceia ) a^tatcaa 
aR^ a«saca nt5 ^caa i f®fa lir^Fi 
afcacaf <iia. *f^« *ir'?a i 1915 atcaa 
a'fa^ fa. aia-fa aiat^ nCtapta 

'« faaca <aa. 'aa-fa na^^ta ac'sjafata 
araa « caaata ati^i fa^a ’ata 'siRata 
acaa I few atcaa aa« atfeai- 

Rcaa ( aa^a ’aaa afac« atfa ac'®i®ata 
n®^ai 92 93 ^aa atlatRtaa i 

aa^a'acaa wj fafaaa amata aataica'S 
ftcaa I l^ta s?aa 'ata ata 

atl j 4a. 4aTa nti aRata ata^ 
ac^rarata « caaata Ra.^tfefa« Rajiw 
fflcafef^f^a ajfa acaa I 

aataa fa«wtl8arta fatarar « 
fffafcaja «rar f^afaaif^ i caaata 
afac^a, aiwata aR ^ta« ffj aaa 
aca^ata fnw ^ca «tta« 

«raata atRai at^c^ atfar^a i f%i 
ar®/arata ^if «rcaf faaca fttaa i 
at^ai atR^j, vatal atffw « at^i'® 
'Itata facaa wta fia i Ma aaLaacaa 
a"*ltw¥ faajt« atfafwf a^aaa atw 
afsfsis Afaa cs^^rlta ^sjav ficaa'« tt^ti 
fa^g arlc^a i aaNR®i it^i aat^ta 
( ««aa7tfa» cafaSc's ) fataa wta « ara- 
aara fa^ta maa anaJtfasr ca^RSc® 
im '^ata nHiv aitcafftai 
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fiss?T f f#! 

c^tsT '»rT^*ir 'srtc»it5^i ’ti 

fi’ia m ^nn- m 

aft« 

if|c^5! sTi I ^f%'« 

ffs; I 'tt?t1f '®l*ltf9«|f « W3r 

^t^lt'^ '»»C5»r^ I -aftsjtcvs 

>« c»isT, 53r, 

»fr»T3f^N« *(?t^^H 1 

I • «»t«t?r ^J'jr.gtc* fff^ 

9=f ( ^r3»?F 

fafS^tfW '^t9t« >TSC?tf^^1 *tt^«tf¥ I 

«i^'^vtc5r fl»«ff1 t 

^t««t 

Tsif:^ ’Jt’JT c»t53 '«rt?:*ftsi'i 

J!«rca\f4®|-i:fla c^^l ^ffl^ -il^ f^flit'*? 

f^WtsT 

c*j^wf til’ll fsl^ I 

'« ’iW'st vr3>it?r ’fw 

^t*t?t *lt?F3r I ^CW^tCSj*} ’JC’ff 

fa^s-stc^ ^tC^I wf^n ^UariT 

« 1900 sfH^ 'Siena faryt^ 
nte*ft»5sr *[^1% '«itf^aft»i fsntn « 

'«(it*rtc'fs 5icaf sjist^ al *rc3t'^»i'en 

firartit '•nte’ffnen cnfnntn !pf«atrf»itn ( 
'■itnai cvf^ ^lai^teaa 

vfle® 5it3tf f?«it*f» 

^aitsr *« nennni »f«n f?« ^fSsi- 

ffutw 4 ¥tt«f’« ^f«atff! «rrnttnff 
^ irn—*rt«j«ntn nt. cnnnt*r *itfii 


'afnsar entn, <3tnFP nifa^i ^rnttsar'* 
«ra»l9 f^ain 'f^earc^ia nlnun 

sjsf^fNa ( .isr'=itc3^ cnf»TC«^ ) i 

^t3r« c®c»ita*jti5w ntn^ « cnt^,-f^we*(i 

-*t«r?f3 i5?e'5«aTt*! C-Sll^af 

?^f1 ^i^tfl faatr^fa «rf8 «i5f3tc»ia 

«rfs faatsr ¥'e«c»rs ®cwtnn 

I ntf«<5?t?i c^=!tctn: c«ifn- 

'nfjjtena sts sft^a 
3F'c»!taF? n^nt^f csf=^tc3n c^Ptc®^ 

c^ntea^f c«rrnes^ ?|3t%»i5T \ 

'art’Jfta «e*r 'ojtsfai »rare^t faatJf b^i 

?»rf«3 v«| iJC^iSftcn ^ I 

a^csTis^tn 'sicJt^cai ^tPta fH’»‘t'»t5r 

3r3t5 talfiif C’TCn "stSI ■5^6^f5(q5 

ntf^cn I iiupfS f^aea '«rtfsi 'ftjrtiy fSf’tfjf 
3T?cntrisi nt? I c’ffS ^^^tcftnr I 

KffilS^ «ltfil «rfiit? uB3't 

^fsffa f«aft^ nca^nt 

3Ff33tf^ I nf^w ((w fn5?tc3»i) 

fsf^i ^ewe*® f^enai ^ntnfs? 

>*^r<9 € ana ^«p!§ i 

«?if*{ 'ait*ifa >«3faf5T 9?\ ^31 
( 5!;:3t«r=5^Htfl stieaf) ^r?f3 •'g'f^a'resi Ff»ti 
vflW'Ca nft¥i »fat« nt^t^ i «?aTt*f<F 
eaiwtcana ncsfrHt»fitf« n^tiisi 

^ 19 ^ I nesjar^H f^e-rn 

ntfa'? ntnani nfiiBt>ani 

3Fe9n j :sTsi?i ctf? 

«Tfnt« afcsn- ajttna aeft^fSi 
I '«frnti 9irni ffn f^ta« «rcnv 
n«»ni «?irni ntffit etc-ra %tntc?il 
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r^rat^ft^r ^f»i^l c^f® Vi i 

cHtc¥ 

a?csrc«F^ c-rtc^si ^v\ ^ 

^tf4*l ’Tt’fSTI •It® ntW^T I 

f^wf=T nfiw « ‘wtsf's f^wtJi* 
5|ff3ii »ri®jar=iH a^r^tats 
«r-f^ n< or^rt^ii- 

awaa^rcaj fa^ifcsra ^t?tc?a 
Tfaafta c’lVft^il c^r«il *<#{5 *i5.t5f 

art^f faaci 

»iat«r « c=T®tcTa aca; ^f*t««icTai 


^tlc*®cf ^ I wta 9 fflwta ataxca 

>ia»i ^aa^ nf«ftataj ^ata c»(ttf 

^ta,tcaa ^aaf^s? ^^aaatntaa ^n®ta at— 
01^ «t^tca® «tatcfa faifta 
faata c 5 ^i ?pai aa®tai ‘a^arn c^iata 
aip*i «f5»i»r ^fac*t -aa^ ca^l'« »ra®Ttaa 
yiKf^i arfvat’fa cntaca ®itfac»i' tt^tcaa 
»it^l '« «[< JTt^tar *ft«ai at^ca nHt 
vfa j nc'^martaa «ff«ifta atatc^ 
a^t«r?ara at '« «tata »iT^ a^ca, ^tata 
ajf«*na facHa^rta 

ca-^tcaa 9 aaatcaa aacatf^fsi nt^ai 
at^ca ar*\ai faata a^fa i 


[ ( »rC5T®»ft«t ^ ) 1894-1974] 

ait^ 


^a*fcntnt*i cara«a 

firiawa* 

•itnata *®tcwa at?a aa^arata* 
if«FtaalB ca ®ftatt¥ ^r?fa«r ««ta*w fatafasr, 
'•laFai ^rtnatcaf ^lav a^aa «rtra faca- 
f^ata I «rt8F artatcaa f^a af a iHs- 
^<ca 'atnata atafw ^atfaiS ata a^afa, 
^taa *atcaa at?a’ «a-«aatl5 fa»i •i*it^g«tata 
oi-Ji^rtra a^arc^a caf^caticaa'a i 
®rrata ‘’|f«5tara* asta aaia» arraa 
’ftan f«icafai ^ta arrca fV.cncafi 
firca faca c^iai f^a, f¥« atat 
¥t^a atnntj'f aw atsa fw ^ataa ^<«nca ’ 
wta l*ftaw wiw ntca t 


a^wnaa aiw wtata aa^rajtw 
^aaa-J^a af»a aaacw'—aaa wtfa aca 
c^aca at f^cifa—cata fi 1915 atca w<t< 
4 ta at^ a«.aa wtca i ffw ca-wfawf%a 
«raaafii 5 tia ^a^fw wtata tr«afwca 
wfrwi c«afa waaa watw i 

a^aacaa aaRW (Conversazione) 
awatff arat<??caa wifraa ar»i «ffw 
afaatia i wta» fwcara, ^aw, c«t\f, fw i 
arwjcaa aaa waa 21/22, wtata 18/19 1 
ca aiw a?cw wtatcw wtci cfeca facifaa— 
W-faca^ 5 ^c^t®tfaa wtca ca, wttw 
atwjawi aacw« afta f^tcafaata i 

awi^i ata nc?. ‘awfe atatwta 
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‘’fsr 5?f5ni ^^tcw It T 

^rt*! c-fw JTC«H «rf^itc¥ f^rt 

wlT¥: *«rf^sr i» ^u c*iWt 

¥tT1 ft*l—Cf4C»l C^t»l1 

4tf 5fi I ^1 

c^t^tf, ^i-« ^ri-—^45 ?iin^t^Ttf?r ¥tf% 

tint "tt¥ «rrs«tlt»j: 

jrc¥ <rf^t4tf»r®1 ¥ic^ *rtflr^i =Tt 1 sitsfxc^ 
C^ ¥tc^ »TfrW C^«is? nffCaF 

p¥ fetc^r I *r4 5»tr^s -^trv 

fra I5»l1, «jtf»r« 
crfitf »ftC5T?f ^tfrc^r 

»Tt^ c^'e’51, Tn[t*!tc*f ¥^tl ¥4t« «JtC9!l 
c¥^ '*¥Hi5T c-rt5[i, c¥»«5r 

c-ftPT fiPir?f cnri 

¥tci f¥ «<¥ 

l(CR« ¥C? C¥«71, C¥t4t¥ C1C¥ 

5t^C»l ^C»l n¥4tlt f«in. C¥t^T 

«ft>Tri 5T-stnf^ 4¥c»! 
f¥11, C¥^ C¥t=T hsitfsi¥ ’Tl »rtf^f^¥ 

^'T’T ¥t¥ C¥r? c^l»- 
c*ff^ f^Tci ^rfanlvc^ «js{H stsfnt 
c?f^ri c¥ 

fk^ f¥ 

aTff«F 11 ! »rc¥ ¥4t»ltn ¥:5 ¥t^8^ 
cfef nt^ti ^ntf fkn sri C4, asttJfv 
’^fsv c>T ittt, Ptrsi ^i-a 

?j:>Tf if5f¥, ^¥*ft1^atf ¥15 ir¥^ fswri »r^¥ I 
nc¥» dtTc^ '«¥¥i ¥t^:¥ fwaitJTt 
¥wff»lt^—wt^¥ 3^n¥ ¥t4 f¥ Iff*^ 
¥t*rtc¥« f^¥i ^t^ttcvi c¥tH ?!:¥ f2ra 
K^Cfir f (TT C«fC*T ¥C»lfls»l : '¥(1, 

,¥w ¥rtf^ itf^ sfi—¥n 
cf^c« ntl '*»t% cf. c¥tJf nfii* trRs 
*iw 5t|c«|¥ «U¥ 


ftt5 V ?5f ?«s>n3 *fca *r^l- 
CnC^5 <4ff5 ntl ¥f<¥»f ¥| 

! 

Volk und Knccht mid ucberwindcr 
Sie gestehn zur jL’dcr zeit 1 
Hocclistes Glueck der Erdcakinder 
Sci nur die Pcrsoenlichkeit 
Tjcn ¥c?f 'fi^U tfaffr ¥Ci> ¥csr~ 

—c¥ c^<rtw «ftrf, cist^ 

C’lWc’lTff c«!ti 
=5ifs‘fC*f?[ iigia*! I 

'srtf^ ¥tcirt*i ¥tflff 
ftt-ff ¥C9 ^rr'lTW? ¥«ri ^jfwfi 

fl¥tc“r ¥tf^ tt? c*tcf 'flc’rfi 

n-9 r?4i .i|¥«f<¥ ¥ftsjtc¥ 
f5l^i«f5(C«rffr*r5T—*ii¥ir f¥ ^zr\ c^- 

f5Tf«C4 'at? cati f?Ft? ¥!!¥ *tti:3 5n, 
f c? c»T r¥ fnr feckf I ¥i:i5T5T fci 
<l¥i5 f^fiai hgBtf?¥ 

f:?« f^i^, ??«i* f?rt? iit^^fscai? 
«fC¥tni¥ =»Tt^?tfT¥f 16t^ ^GStS^I C?¥t=r? 
^C9 -S!? ?»JC'a *ft3C«l hfV : ‘I have 
taken all knowledge to be my pro¬ 
vince—41 f¥g '8it'»?r ¥tC¥ Wt^r*® 41 
•ttflc*! ¥tf4 nt> 41 r 
<* fC^I Wtt49f»r¥ I 4i:®T4 ^t^C'51 

44f44 ¥fi 4^t^—»[4tC¥?, C4»ltr4-tt?, 
¥4144 4t4l 4t4l 9^4fC¥4 | 

¥® 4¥4 ?C«I C4 Cn ¥r¥?t¥ 

9f»n CWt4 ¥4t¥ 

f ¥t4 1 <4¥ff4 Cf Pr C4 hf^¥ 4^ ¥C¥ 

C¥C»n:^ ^ZWZ^ ¥l5¥ ¥t¥f%¥ 
afCf ¥ ¥t*¥ ¥li:¥ | ff®P, ¥atl\, ¥l4. ^ 

—C4t4ff |¥tpTJt4 ¥t4tl¥ C¥ 5#( 

¥rif¥n I cn 4¥t¥1 «rtl^—‘f4C-l4ai»t9 4t4l 
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^ftsFtr^, «TtJrr^ ^rt^n 
^fifc^ cs^i f’ '^ia 

^tci5 ^»il fi^ 5^11 »r?f^c'«a 

ac»r f^c^a «raacv af^fca c^r -flf^rca? 

atai atcna «rl4it*f «?ata facafflf*! I 
c^a^r '!sfraf f>f fffz^ 

ntfliita—^ta >ra^r|-c5?^ cn ^ft^i «rtfa 

'frft'si I fac-fa <Fra f«ta^ 'stafa *fta*fa 

fC'-a c5raT>?ita ’wtfa asta 

•Tea “f^a =!^ataf^a carafta—ca «rtati:aa 
^'scaa^ aFtrai *fra ap’^cac*!? ^^'9%a atai 
aaaftfa ^ar « ^r^a nfata-r^ act ^cafaa • 
^tc¥ ai'aia aF® ca ^ar^l—aataraa^ 
’^Cta« ifiaa c^srtafi caca «i=f<a aca 
aarasi I '■itata ara ^rtra—cataTtcaf aaa 
«rtfa *Jaa ^>'9Fta»rrtca fara ata 'sfara 
n^ta «rtfa ^aa "Oftsitc^ faraf^a 
ijiv aar ca, <« atfeafa ais affais- 

^ai awl aefe f ^faaa facan cara fara 
aaa atai f4ca% « farafa^ a^afaf^a v^ri 
a^iasta ’ir^xa '« ^ta naa a’^ 

^caa arcaa a^Tcf, arc^ia car 

fV ^rraa ^tatc¥ caai 

! ^{fa aa^sta a?rscisr: ‘«t^ 
•Ttfa ▼atat ■« «f<(a ’stal ^c^-nc^ 

c»wf^ata «tafa castati aa at^ita 
^sftftrai* aitfa cata’ta faart^ Jean 


«fw« ( 27a5a a1, 3i *r<<rn 

Christoph® ^ a'fa'« 

arasTtaair ^^aata i 

f^if •a fwl ^tf arf^»t*fa ai?l? ff¥ 
at^B I *®ta ^itrai ¥« fav fiF»T, a1 
wtata sia-asta a? '^at^a ara« aattail 
^tatacaa : c’awi c*tcat c'^cai 
a a ffca. aftcai wtcai sptrai «rt«i' faca, c?a 
car^ ca^ C5ta ceci, cHfa cHta cataaFta 
enwF. cifa»i «rtr»!i 'Bjrtai artcaii 
afc^t^tfa '®t«»ata '5t»iat>tt« I 

’Sfta -aV «f»?at*rta a'a'atif ^tfa 
aca ^fa ^ta ayf^arena osl »T*^a I 
>ya''a[f Tata f«? aca ^fs aracyt—afa« ^ta 
C«^a>5fi:<fa «rtfa ^rt^ta 

-^^raar fJfcafa—-arKfii sac^ •tr® 

^^ft^yraa *ttfa ^tfsca^ fS!araf— 

^»-?r c^aa ^ai caaf^*‘ata'3 

.aaFtfaJsatfl a’"W« 'sHaii '«r«»^ ?ca ai f 
'tf^caa ai«rT5a ; 'saatraa ata aaa isaa 
fa€ ai ata^*' ur» I ^rr^ia cata»a 

•at sTtaataatcafy at^l fais aca*ftt*l i 

cn ai ncaj a:aT5 <»i|attaa 

afac^i I 'Breach astc^ at%af awa i 

«rtfa «fta»ta -sta aa 
afa« '®taat'^a ha»a <1 ^*ifaaacaa 

aqc<« ai catarta, ^1 ca ffa ai i '^^tfa 
^ta a^fsasa wr^t^aa ^nawa >aal5 
afaiFta fawfaata* 


at^at^ a? ^fa «ftfa ajtfa—fa^ atv i ' 
m ^9 i^aifaca fa^sc# fvai a^tap ? 

'9^ 5t^ c^tata aicaa 
c«tatc«F «if®af^ca nf^a aa^a ^astca i 


a^H?^ 120-121 <5ii 



Jijsr r?»?5 milf c^t*it9 

^c«i ^tn ^n-!t« ! 

c'al^tt^ 's^tsttts 

cnwfi 51 '"«t"fl ®sj»ii c'ststa c’^^^rc? t 

^\ firHt? «if« cs?te4, 
f?«t| «JntC»( ^c*} ^F*!—' 

cn '3?U5«i 5ti c^i ^f*(—5rt'®i ^t9 ; 

«^c^tc»{ 5)1-C^C^iC^ !•” 

*f«r «it*rtl?? fsw, '51 W : 

ItWa lt*f511 ’If^ } 

afi^i c«»'wfk ^acsT, 

^a-aff c^tsiti 5{ai=t— 

ai '"itci ifa ? ^ «r5Ka w ’sftcn Tm. 

»i^®tn^ai 's^^itasipita 
^ta «f9tait<a\ af»ii nasi nit-fta i 

fnc'iirsjn cam ^cai—'stana v%tt>¥ f*®3t^ii «atsi 
^a^fS nc<a ca, ^natc^i cn n®J^ fs'at'i fsfsr orffaca caca^ 'Ita ajafn f^' 
^ca, aat< ntiiaa ®faii ^ta, c4a«i ^K'sta- ( ) 

atca fa-arn a^ca m i f^icaf^si—ii-a^n^ caFan =^ai c«)ta a»i«^ am ata— 
bc»ici| 4i?F faiia, ca faaiaa 51^1 ca, osta ^aaiB aaa ■staa® fa’^r* i cat% 
extern 'na^tat ifsca ffc® atcaa a1 i afa atca»i caa (ncacssa aratca ? 
^:caa faaa ^ fbl^is 9^tfs ^tfaca cac«lf^, When the spirit wakens 

^la ^caa 'ntatca^ ^a yflals It will not have less 

afa afatafttn — cniS ^tai afa aacn Than the whole of life 

at«al atta l ntaai cacn caai atca ca, For its tenderness, 

nt®ia acaarti*! aitf^al f^n, caaa at^fa aaa 

aiT%a aa I ^aatita^Ua ca faata aat®i «a ai c^i «ita ; 

ai—aita •aaat «itfa aca ^al'S ai at^ fa— atF cats^a^i—«iTfaw 

afa ^tfa ^c«r «ia'®taatca f^iata aft, faata aa ca ca atai faa^a^ i 

facaa *i^ ^a®ta i fa« aaaa^a- at^l f9caata*a« cacaca^* a^a «it*iaa®i 
caa aat^a ca, aicaaafaat« 'aa^taatca atai ‘wca a\ca c®tata^^tf^^ caitai 

faata ¥acaia A] afw't aca aca ‘^aata f faa ^aa f aica c<sfa aca ca^ aa— 

aacaja : “'aa^ta T* aa fata atai ca^ aa caf^t Na r 
atattata cata^ «trttaa ca^* *ti atw a-am ^f^ carta atas 



•itw 5?i wtc’Ru «rw ■f*ft"n'f sii cnwi c^r'^¥tf?f5itf: “¥wr^ a»c»r «f| 

^•jt K»i cf, cij- 'irWsj sr^ •rt^’r^^'Crtri 

c«ff^c^9 c«r>T nt^ c»i ^irtw- wtc»it^t»rT« ntai i 

<t^5 f^ifc«rc5j^ ’ftcii '«itt»r, ^ti«i •itsr« ’rnftr, ff'® «^-«t*r^tni ^ts cifta'# 
«i!-c«tW5 'fluffs «i^«rt5r ^ti r 'st^r ^^?if 

mm ^?ji i ^tiwl »Ttf orwsr, c^, 

c^ c*f ^i«(j '^tr^ «^n[iT 

cwc^ f^'st^tjTrc^ 5?u^i:»intc?i ? ^tfn 4n»if% 

*Tm3T 1^’sicef*i^ cKitfST ’fisfife c^. 01^ c«fc*{a fkn ’istf 

^f?« ^um ^ 

«ftf^ sftf^ 5jf I ¥tKi ^ ^ r 4 I * 

^«.3TC«B ^t^?r «rtfi? <r?r?r 

.1- , . r- w ^r- ^ 01=1 *fCil9 «'3C?f : ’»'»!- 

«t« »rs=< S?t* Pif« ««-f*Mtn^f‘i«(Jt5TtM f s'' *<' '*''* 

^l5«i "ttc^r =^i f^»itf «<=F i «rt»ic^ i” ) 

c^t=lts W ’I'll ''i^tt’T '^t=l. 

=if»i «itr=i! =1^, «itt«n 

^irfici c^t=it5 c’^cf^ "aftwi 1^=1 =ic=ifl 

fsjl'^ «itw I 

c«t=ifi •*^cH 'sf't'N 

aftfnc? ^ca 

*tac^ ^Tn=i ¥ta f»rca 

ck=f «itc=»l c«rt^a i 

‘c»^tc¥t^« c'st’ita '»c=iff c¥i ¥«ata 

^ta ^caft 

’ ata c^tatc^ ¥^f*r=j^ citcafi c^, f&r=i 

«it»r’^at?, ^tl c^1 '^tn» ¥fa \ 

f=ic«f ¥fa =ri fca¥ ¥faa «%a ?^c¥ ciri- 

^c*f f^rc« ^caa ^»|tn=ii, 

<a ’TST f¥ «itfa '^tata aftf=i f=T ^iia— 

>!t^ta c*tta >r»?lt¥a <«tant r 
fajita (*tia feata «tlBta =itf%¥Cfa »ia 

¥tc=i caca?^ caca cncf <»1M, 

^cici ataatal cajf #t ^1 cafWaatc^r cafcw 

c'ltati a^i-artatafcai ima I 



»it«, 1940 ] i^i 

^ «(W ^<(1, BftW <T<f1, 

c^, «ttf*i 

c'stsftl *jaft'?l«t sjl^a— cn ntfl fej^c^a 

isstcaa '^§^ «itflt«r^ti 'Sftf’t I 

*i;ii nt?— 

: 

5«i ^1, «tt*(t? SIC!? ^Kt 

c'®t*it3 ^rtsit?! =it!il ’ftc;? I 

i{j( ,4^f§ »(tii, wt^i csi—cn «it*t!i^t?ii 

fc^ ’few ’ll I 

«tw '^tc’itcw^w ®ft«[wc*? feww ®ft9fwcf« wrc»i 

V^f^^ !l*fi? I 

wt^w wjt^w wtH wTtwesr. ^si!T cni» 

^U c^f^t—c*i !i^^cw srtn fstfis 

c!ic^w wftc»»tw f cw •itc'itw 

^tfl «lNtC!T ? CW ^tw 5 

wc^ '»tw si5rnfC!T, cn '^m <«c«i 

^tw «w^t—ww cw sicsiw ntew, 

wtw Fwciw <Rf^ ?rt!T c»fcw wtw 

^C'®J ^twt^!? ^ffl srt^tew I 

ffcsiw nw f«r!i %w^' ?t!r i ^f^^cw cnii 

fewf% 

'^tc^w ^it sen ■§lf*w ’BHww, 4ir* 

!I1 *lC!ltC‘«lt«1 i 

fwcw^i) <5twts C’W *155 f^c^ '®r^ * 

nti wFti?cw ^tw wcw ^f^wtw 

ewt^ Wl'^W'^tW C*f«t»l Wf»!^ fw5tw»ltw 

cnew Vi^n f^wmtw » 

c«tsitw qr»», 

cn-^if^ cw orew f%—cn c'®t*iTa 

wftw ^ nun «??n!T, ’a^ifw cn cnenfn, nw«i 

!fc*f^ cwstntw ^wtw 

w-cw^-ntwn-^wrn fwntncwF—cn w 

wtewn cnenw ntwci? ; 

cnl^ "^nw wtnw ntww nn cn ntstn—f^nenn 

nta^wtewn «cw cn 1 

* Man muss nur in dia Frerade gehen, urt das Gute kennenzuletnen^ was 
man zu Hause besitzt.(Goethe) 

ntw l^fcn cnen ^w| nnW ntn fn ri entn net cm n*nc?f i 




ar^j 

*tr9i 


3939 »!U»ia 1^®ft^ 

^«,c.srcJi9 'siftC’I’l*? ^itC^TtiT, 

ftr*?3r Ff^i '8rnjt*r!f 

( nc?) ^rta ) wtsTsar c^f^r i 'sif*<c?-fci!9 

f->zf ?rT=)t« 
c*^"[M ctcsj J 
«i"t^ c>(C¥'a Ft>T 5rt*(?tT 

•?t=f >r«Tnf« '« 

fiWTJil, «jt6i^ C^tJf, 

f-ff-l fSTiH, (tr?^5 '«i«T® 

m{ M16 « sr^fTJ I 

f^ it? ^19 

isitac's '«w*t fwc9 -rrfi® 

«}t9 vjs^sr'-i^ «®t9 C^T^J 

TjtCf =?'C^ 

*J9 »«9'{8 fj!^TC9& =»r9 K»!£«5? i 

«ti'® 3l«9*tl«9 'e c^f% 

--f^sfsir^ *iR fnci 

^11^9 mw '«itwt« c^^t? ^’fi 

«<t^1^5l^ ^mcsf C95 

9«c9 ’T»jw5r c^i, ’ifv 
c^ ?nfjfi'i «¥5f c^ftsr 

5t»j»Sj ?9, ■%] ?l»i f^' ? ^<<1 C«t:¥ 

*ftf»i!C9 9l{*(jt*t9F 9^ ^{5 
fn*tt£9&f6t¥ 


•wriJist «itsitc«r9 *ftc»i9 c’tt'Ttcf' c^rf^rci 
'er^ fHt!i f$rt9 »!t<r, ^-»iN ^1 
Wl9l ^£5l, -fef cna ^tC9 I 
'l^r^a^csf ^t’5TCvi! ’^twi ^t9ft?r, 

?Ftr«1 ^1W1 *tt?, 

*ltc=? ^C»T *IC=^ ^9 f 
«Jtrt 5{t sitHI C^1 911:99 *19 919 

9C9 9i:»T. 9C»I 9t«9tt'® lC9l” 

C9t9 9tf*l"f C9'C9' 9NtC9f 99?C»f9 

*‘9t^l” «lt9 ’^3T» n*m C11 £11 ^£9 
n-i£9f C^m I 

t«*|f9 ’!«’? 99t9t^1 ^'111 999. ^99 
Clt9 ffl? ^9^ '^199 VB 

.j|3^ :i5r*(9' 9r^9fC9 lt«9l lj[9t9l 9ft99tl 
9C9J ’«ft9 9£«P *f£9r "tfTIWl 1t9f 

f«9-5t9 lft9« 9t9‘ « 9,9 f9t9 ♦f9*f9 C1ti:9 

ft9f9:9t9 C9t9Tr« 9!t»t£*11 I '9tf9 '«lt5 

9tC<9 ^99 99C9 ^1^99^1 ^ fwCl 

9r9jt« f<®t^i:?9 99t»it*f 
il9fl«)t9 I '999 99C9 «i9Jtn¥ 9^ »9191W 
9r£999t9 ^It^f ctc^ '•lt9t£l^ W =919 
9*si»?9—®t'a«t9 ntn trffr9 9^1 cw 

Slitl ^99t9 C^>t9 9t*r ^£1 ? 

fllf99 'wrtnf C9t9 ^£9^ Clft"9t^9 
Itl C9C1 Endrene artri »lf99 'ei£9f 
l?fat& Sample C*t£9ri91t9» v»tt t?t?£^£»l9 
9£9r 9[£«r fl*1l l916t9l C9t¥ 

C99 in #T9 9tl¥9 9£9T 9Fn¥ C^t^l 
#t9 9tl£*11 I ¥W9 C9t9 
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Vi '«^<atn¥ ’rw® trf^a 

I 1PRtC»l ’RCR 

’Tts!‘itfn^ ’sf^ta, '^ftC'f csi 

'<ia‘| ?t« '«151’ 'tt'w facRf 

^afaca Orca ^ta 5»tcafa ^5 ^c&fa ^I’fa 
ffci Rttav ctr^l caata na r»>f% 

^ca cacf a^iw, 
‘«Tt: ®t^ta iUiZii\ T a«ii at^aji ^ 
JTf^fl «^:aa ataicH^ f^afacair «at^f 
'arart’Tf «iraK nt'^i^ car:>Ta 
«raa nfasa i «ir»« flsfa'a 'orkn^ta 
c»r a»s?i «ftata ifstci? ^ca 's^rca i 
^tana ^la aaa ncaa \ a(«{ft*rf 
a^ 1943-‘a Et»1 cat? afNft®! fa’Rf^arMca 
aa«i ai[aiH»'afc*f caf?r f^’ca 1)47 ^rtc^ 
ar<»fi ^r?ra '^sN « srafcaa 
^ca»af“? aaa»7t ■« afacaa faca 

‘aa^a fasiM nfaaa’ ’fkaa fa?ti ^caa 
4ia^ aataa akta cata 1948-aa 21 ca 
c^p^salalc^ afaacaa «taa '«*facaaa aia 
c«rca «tc'» Sa^atcaa caff fajita I aFtaa 
«ta antt’f'e «tta 20 aaa aca «ra-«aa, 
Ttai'iafata «f?r« nfa^ala -aa^ ^tai a^l- 
afaf^ci at\»!i «.tafa f^s 

avar c^iai « aaata c^h ajfata fwn caat*^ 
asf^aaf^rcai 'ajtatcaF a'sfa caca 
a 5 ata ®t®ra a»:jfcai, caa, 
can, 4 ata ?tt«f caca af« i ca^ «Rt?faf 
^fta •jtas atai afai cafnrcafn> 
^acai nfaacaa aKaat aPif^a a®f, »acal 
af:a«tar« ^tata ♦atai ai 'wta «fasira’ 
afiiata ai^asa 9»*fr^i arc*r i 

•rfaacaa ?ta^ ®aa f^^tcaa «rc? 
f®fa' «jaa catff csli ?a%aa «Rat. ?acai 
ai c^% »raft«, fatal ai «rttffaf aaata 


«ifata fawi ai lafai a^caa aaa 
aac5^ afa^ftatac*!? atcf ^afa^fa^ci 
aratcara 'afcaaa «t'»tfafcaa ^3Ft«»tcai 
r»fa ^«vafCt aaaalcaa a^^taa vta- 
afaf^a ac^m '«i^ra '«fi?rl-a'^ffi 
aca 5Ti fifca ^at^a ftc^ atac^r afatar 
5t«ai i^ta at i fat® frfaai aata^ 
a^fSts caca f^ata I f ata aca 
fH'fl’f afafaa a®ta 'arac#^ cfa ^jf^Rs 
ataa atta fa wfac^s srka aatfa aaa aaam 
—afPia ac**Tta’!i artaai fa*5al af^j^fs 

ataa facai, fefa ita^sfca 

«ftata Prcf cstf aacaa at f?t® fca, ^i 
fac®^ 9ca, cfta a? i 'artfa 

aaf cacf aPsf ^faata aa caca vca 
cnata f afcai a:.ca^ it^'5t '« 

«rT®cfa ^fa, atnuffa atfV 

cf% fatal caafa wifca cata fa i 
§^fnr i 

aafaa afta caai 

atataa *f3 cnata 'atsta a^sra af^c^ i 
'fta f^fa faatata ’^rfacatal 'fa*at fV 
■isaarfa aftatffta ai;®! caaciai 

'?ff*i «rita few ^a fca ^sf?ca ^iff 
caca aacaa—Tftnt wtf'fa catfta 

ff ata ftfl ? f®fa «ftaTcf i.a<fa^^a® 

®ts»fa afa, ’srj» aaararat^ 

atai atta ®tfc®a 1 'ftfa atai a^g 

fca a^ifta’—Brwta ftcaa at? fat erlfc® 
atafa i R’ai R*?rR® cat^j «[tafa fat# 
C5ca aataa ’Rf a??f« fti» ca, a-'ai istIc® 
•ata? ?’ 

*ftarf« RfS^-4 ^tfa cat.a ai 

ataffata, ®ta aft? i* ?ai ?ta fsfa 

CK\ cft ft? cfta aataa—'att? ataa. 
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[ 27^ 3f 


f¥S ^r»ffi!f3^ ^r«l % «t?r «ftsr 
^f«i'« wv f*rcif^-c=i c«l 

c^tflt^ ^.t*jti ; f^f5<-’4« »iiC9r 

'at c*tta, 'Bts «rt«tn ’ffin 

cs» I '4tw ^trf afj»t f^»ts«t?[ 

*Ttct c^c=( I «Ttf*r 
•rttaa f^nt wizw «i3T4t*r, f«f^ 
ft'a to ¥?rt4Sf I CJf fw4 ^ra 

5S[C^i c>f atf'T cnin 4t*jta s(C5^a 
jrrf^ cn4t*{ I 

to »Tifiltaj c^fi! c*n:»ff 
toatni 4 ^il^itfl «»f« nfisa I 

fawt^r nfaacfa ^ffi^fc*fa mw wf^ 

^•n at«pi atsFf^ Jlc^, «Tfa atvft 
awciE ttat 4^tca ^if^ tr^csra 

cat«^^ ^ac^ 4a^ a'c<fca*ttiTa ’rcir 
¥«ca i^c'i «rr»f11 

1951-4 4itfH aK4t tota c^^\ “-fta\«- 
to” =rt*i^ afcw faia> fa-stf^arMl 

cHzw sfaPr^? at>r ’la^fa c*rc4 '4f«- 
5|’?=r 4rt*itC5a ?si:4s? i fenai 

•rfaacaa at^wa a'^itatsita 

atafjf f®4 aia n^lwm vsta^ew 
'►^tofsr c^4 « «iajt*t^ totos»i»‘ atna 
fawfcsta ff[^»ft*rc*ra *{?a| b^< 
arra f5f4 afat»T!r ‘<rt« « 

narai a^to wtsi a^at nta 
aw’ti faata •rfaa? 

«r4tto ^’aa 4itft assjcata ¥itat«a 
f«fa ^tf aFC^ 44|8 ffa4t« fttarffCiia, 

^\ '4Ti»f ®aa4 ®taa fa mw c®ta 
♦t!»wwwi aitatf «tf^ ajifta toatati 
^a4a«cn ffeafaa aitats *if®ni:^ arHa*® 
aft^ta I 


f®fa atf arn^ ’•rtasi fac^ wfiiatataa 
4a^ ♦ti.arn^ a? a^ nto^f®cw >facf 
nan catn f^na nncat cto ytcaa 
niKtct^Fa aiay lac^ ¥ttc®a at i atn^ 
¥n®t®ta cnna 'eathi®* 4afiJ 

nt<^r«af <€ ntatfaff to i nrtfa ®na 
®ta c«rfnc®^< nc®iai ^Ttatcar wsta 
wtattna, 4afaa art®*ta wtn^ nc®ia 
catncv ?Ftca faca ^tnata I wtfn ^ta 
at^r® fnca aaa 'n^cata ^aata, ®<ra f^fa 
\81 4r®it<rTta nn aacna cnt®a 

•rtr^ atcai f^n r ni at «Jtfa na iFtca- 
fetta all at r -^ttfa 'ntati annta ‘«itn1n 
c®t ^taaltna aitnatc® ca:®l| to, 
toa aitfa '«caa nai frnfa t’ mca 
cto antna “®ta c®i cac®^ ara caafn i 
cacal 'srtfn ®tacn c^tatcaa 
f^aaa' ^4'T« aa i* afaf® «Ttatna na 
^^aca "Bit^ annta *®tetn >5? faa n«it 
pta^ta nan niff fan ^tfa 'nfam I* 

‘•Tin ai-ai, 4ito ntffc®^ attai, 
tgfa can aetata ^-'^ata af^l caca^ ^®a 
anat®ta aaca r 

‘to ^tnfa fa ant^tca fsca cac® 
ntacan f 

“®i^c«i ®ca enta atftc#^ aerfa aitcn 
aim, ®tan at^nn ctfn ®tHta artai ton, 
¥tia ^nana atft 'eatcatl c®ta naa 
n® m ?* 

*5/4, 4nfatn at®n catena ®ancna 
toll fnena ntn atff*, atn aetata «tata 
an faati fnntai aatto aatnatw 
f®fn uttot^n 1nn nrtata atftc® 

®tana nen 'tten ^ta c¥tn atlfHaa atfk® 
can aataai toc’frinta aaaMf toai 
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c'.ffsf «it?f ^ii, I c5rc<r 

fttfi c»jc¥« wi»n n\in f^tw «t?t?i s^t f^rtif 

f5r*?t ’rr^ftcJi I mff. nw 

hri^ ^5 •tfsSI ffl»[^ ^t5t^ CT'TE’II I 

c^t»T w «lf«c« m~ «f<frtn<f^ «<?( 

w*rtl5 ^t'ssff ?■ «fc« I c’T^Ji 9^ ^srt^^^ii >t«^ ^I’^ti ^r&'K ^U 

5^1, ^t*itff« 'it'^ <^|5 fB«- iftrHfc»(S[ «isF{^'5f!:^ na i ^ffc^it 
'^fl*ll'I ijttv c»lf I5l»f «!t3 fn’ltc«l5> 

1974 m «r<r*i fV^fe '^tsH '8jt'®!f ^rate's asta« c^f^aFU'^w ’ft'* 

sF’JifTSfi fawt^r nfa^iwa jjtafi 

?[CTirf*!tsr f^^flrata f?r«?f «r3Ft«^tc!i «’nta«i^»T ^UU «iw 

mn mv I f^fl ^C»I1 fa»ts? nra^eva ^itata*? ¥«{t| sta, fa? 5atf f^wtwa 

<^¥15 «ifaca-fc*T *Sr f?iT '*a(f3 fajjav* ac«n car^, f^i W«F 

«nta ^nir catf«f^ «if«^*irsr“ ^9 (h cara»{ ^f¥ 

*{aj «Sr »TC«T nfaaewa n«F ^ata naa 1 ^rtar fat faafawfitcaa 

CHiw atail^F ca«ai ifca I ff^f artfa C'^tl >jijta^si ’stac*!, f# f-ftaiastais asralfaiFT 
30c-r f®c»faa amn ajit^tc^fa a^a Jic-afFc^a ff»!tca ^Tcarf»ifa'« 

a!ttic»fa aFt<¥-^ JTfafaa fai5<-4 catnatcaw nti #ac« cafa fa i ’^‘^fa na 

mw 3»iar*tpj a«5Ti ^ci arai cn tta Rara- ««Ptc« ^ta a^ajc¥ 

^ fwa C5t« ca>Tfa^ C’fata '•rfsf^ a^caf at<*Fi ^fatf wteva aftfi( awr® c'tfcaifi 

<rata > fac'ia -varraafec® a??fia«tca i c^rfraai Tmfk c^afar ^ttal 

art¥t« ai ntaata mw wm fsai‘1 ^ac®. ^U ^fai ^rcati srafa fVa atfE5c»i»» tta fatara 
Ktcis faw cn»Fta ^tati jr^sraFtfas a^ ^ana atai faarai «r>a^T#(a mm f?»F 

*Biology of Senescence’ aftal #fa atC*® c:®caii:a*!tatta ■« lt3l’^a?:aa aF^1» 

•NtHt faraaa ^at® i ^ta aca f^c-® ^ri:»f ata fa, 

ai:nfac»ii *tfaiaTl (^»Ttfar®T*F nfaat ntq[a\), %u w arl^a^t^a, a^aat-ir 

'at’fa^iita a»®wa ^laitnv 'aa^ t* catattatena a^ai t acaj 

aFn®«fa ®arc»itaf 't afa»»i i ^tfa otata ^c*il -a^fta «iajta® caaata 

*pti «»ai%a ^ftfia ^*fta<r®ta wear i ^^ca cara f®fa a»it»Fa 

apai «rt<ai ^ca a^atfa 'ita atr® ^c»\ ‘caaata aa nacat '•ftattaf <4aa 

a^ta *<aatca ><ca^c® f^caft aia f% •tra'« «fa «raa «rf%a^ ^fac®! at^, 
W®1 aftatca aacaa i* atai ffci caia r®fa afai artata aca c'saa evta ^ta araa^ faa 
a»icaa, ‘c'fa at^art?® faaja f% ^fa > ai f Tm ai ca, w «rata ®ftaai c*rcifa, 
l^caa?ftas fiiac® ca^ f atatf aata, ataai ! aaa anartnv atai araa «rf®r^ta 
^tata ftwta as^fa atfal «fai»ff apr^l^w tff^ta%»ta at^tw^a n?w 
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( 27%n 


«ff^ ¥»!fr^tfl f^ffpsrr^ar 

C^C^, ’T’KifCST' C^ ’Tf'T Wt!?^-'®^ 

C»ttCf< fif5tfs® 

®t?r *rf*i<^ «ff5^nT*its! 

c»ftc® *ft«iti Ptciif^n, ®i »fTOsr 

c:^tc>T® I 

^ 5Ffj?i ® aigrtsfi 'St® 

Xi^ c®t«t»fr '8Tt*itw i 

c®®f»i cn^ 


®t, fVf C®®f3f ffrf¥t»l^ CMl ®t¥C® ®1^¥- 
®tC^ 'IN ^*Tt®N*t ®tfCSTa f^fll 
¥c*r I '¥taf ®tw*r«^ fsf^artf *ttf¥«if 
captc^ 'ltc¥ c¥®¥t*r fin® 4ii c¥®*it?f 
c®tflc^3tTf I ntn ncnt ^ncnw csnt 
uil nwni ft* ¥ 
'ntntn n® ftr^wci^n mw n^w ^tfn« 
finnn ¥fi 'If? ^n? 'aitnrfn '“itnt? 
^¥C?® afft^T ¥ aftnit ¥f® ®trntcnf 
®?c*! ^ts 'h^? ® »itf% i 


^i5n ccR 

»f¥tOT® WS* 


cn *a^®tfir? fl¥"l ^mn fn^i flwtn. 

nt«Rti c¥* ^tcntHf® ¥?ci, ntnn- 

ntnw, cnn « nnt® ^«cn. 

®t»i?tm ®f*rtn n® n® ^*r 

¥iNCf, cn^ 4ii ofm\^ 

I rnntiS c?t¥ i 

ni®iar^tn ¥nt® *i¥¥n nntn 
f^wt^ fintcn nfiti® I ‘c?tn lyffS^n! 

*¥|8 flcn? «¥¥‘^< I f®fn 

f®?na%« I J!¥¥-c¥* ®c¥ ^tPtr^? ^?ntn 
^f? ®t¥? I flwfii??- 

•ffm 5^t ¥«c?=r, f®f% «rfpfc^? nfnc® 
^*rtft®*i nnn ® nnKR^r? n®ti wtcn? 
•tfifw *rftnn I ftfcf® ni¥ ®tn-cfJtf® 
f®fn cn ni «t¥® fwfiitnn 
f?tncn¥ ®t« ¥fttf I flwtcni t5 

^ -itm «»ti¥, ni 'In «f®j¥ ni ni«t^ 
wtCT *>T®¥ mi flwfcm 


*rt®t? ntn f&a’jfar® nt¥tn i 

fasten 'Its ntsntar^tn fnsfsf*fi 
ftnc® fjs entnr fs¥iNntsc¥s «s¥f|| 
ntnntf nsr fncs i f®fn m fcsftcnn, 
®i ??n’Mf ¥sc® fcs I ^ts ^t*n-«ct¥N¥) 
« ®®t¥ ¥n Inc® fcs I 'nfCf ^tnrt 
nr®Tarstnc¥, 'Its ®^snntsntc¥ ®tn®tcs 

^'?J¥n ¥SC® ®ts I 

«fc®T¥ «it5ti^s ntsnts f®sl5 Icirnentnj 
fn¥ ntc¥—«itnt<^n, m\^ ®t®tcsw 
si^^n n^cnt®n, ^fn® ® nsn® wtni:® 
f5rsj-«ff5f¥cns nwT f¥ts*i i 

«rfrt^ »fc®T3rntcns ntssrff f®H ff¥ 
f¥ ¥n Piafi®, f¥si ®tcns hfnix fin, 
^1 nnT¥ 'fttntsm ¥?n «rrst¥fn i 

^t5t< nmarntn ^sfls® wNIt^cn 
ar'^f ffcnn i ®cs #ts nwf® fiw iif®a»s, 

*¥fn® nfii®s ^T5®s ninsii cfnr, 
¥f%¥t®t fsnfsftm, ¥fn¥t®i'-9 
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>it«rJTW<rj I f«f^ c¥ts? fV| fHtc's 
^ wtJTT^ fc^JT, 

«ft?r*ti f¥ « ff 

•ft'tii c«rtf, m If! 

fsiCSf^ <£f^t*l ^ZM « C^ ^CR<tCTt^J 

^*! 'fr? nt«?i »r^^, T)1 ^rtir 

cnr^sfi 

Oir«f w 

cnc^5?, «^5f^5T ^^z^l f^«»!>T «f5tJ( I 

‘«src« f®f^ ^!! «Fti!t’S5r, ^1 ’TTt’f^tC’T 'Itfl 
fncwi I ?[1 5tntc*f1 

’Tl ^ttf, C»f^l Ilf Cft¥ ^1 Cft^ ^1 
cqc^ Wfas « ’ft^^fCWf 

SfCfJ C?^t 4 II 3tr'«, 55%T '« 

fits!(5Srw5 nc<f I ^tft^ 

srC^JIfsTN ''5!l CTfC^ =f«!C?1 CWt^ f«l^ 
C*ir!l f^C^S! S!1 I 'flits? f^, i^z^ "BltCl 

cn^ttf ffnt^f^ft-r ♦■i?t. f^fs? »ril 

stfi I «rf«*ft« ^ 

f«rif ff« ^fcf *ft'«fli ^tf, 
«i f*rc«f cnn f^Cfs? 1 ¥tfrt 

ff¥tn fluff*! I c^ ®rcf 

fatcw f(4t«=l ‘fl cntftf «rf»ii 

ft(Hilbert) citft fIf I 
‘cfftf cftit^w cfftftfn! 

‘Cfftf* ffl C*!f! ^tcf 1 

JKwaiftMf cvcar 

«rw ¥«i cff I wtfftfcf« 

%m ftai**fwfcw« fw 
fcf I fft wn fft, '«i^^ »!r®jar!!tcff 
•ft ftf ^ fw *rt¥Cf I 

^tl^f 

fft «ftc»ft m\ fWf 


i fsft ff'tfs ftfcff ftff'i 
ftc^f, cf ftfr? ^fs =ffi 

w I 

c?^^c® f'^si f®ft ffarc?# 
ft If yft ^fsr n® fc*! 

cf'®frt:*!tf*!lf c-ff frin sti «<i'5tcf^ 
ftrs!f n® ftf TCff *!«tf fcf 

5*ici?l I ^ta ^tc*t55n PJtcil flfft*!"®: frf- 
^tftf ( CfCf^ f1 f®ft f-lf*! ftc^S! 
ftft f"ft< r^m fcf fti«s?, "«ft fttwf 
At'jftftf «!fH fac^ ^fa cffs! 
fc«i m I «ita f®ft eticf s! ca, il'flCfa 
ac5rri:at»f «tafi<6‘? al*itaaf ai arcf, 
a^tiaa ftaa^'fa ac? nftM 

cftfi 'flwtsil fflft ftca^ «fai ^tc*!lFS!ta 
mw aiafta w^z^^ ai 1 «[ti«itFata ftai- 
aar ^fa ftcara ncaafta ftaa cftf ai 
ai cftf, ^ta cf ta '«ritftal fiail ^^ \ 

ca ca-ta ncaaf c-fta ’Ta'»l ftia <ac»fcfa 
‘fla^ f«ft icarcfa <«^ ^ra^l fawtcaa ftf 
ftca «aft fsft ca ftaca ftcw 

«tac«, ftataftfTH fac^ sta* #ca ftc<»a 1 
'Aa^ affta ai ftcara ftcf «! aa»ta 
natata fc^t, ^'sfta ftsft •aI ftaca 
fiaia ail *% ^trataai cacf ca 
acaaf 'aI aa«rf5 «ittaftai fai^ 'Aia- 
fti*ia, ftfa ^ta aa*ffa 
fttsiaa cacfta «i aa, atarfta caiaa^a 
^tc«tt4*ft« ft^i 'A^ aawta 1 ntataa^tca 
aitm^a ftif ftia *at»itn-’"iti*!t5ai 4ai 
af«f fta—ca «rt» ^ta ‘*aatfa« ati' 
aatfe ®t*i fia cacf i ftf ftft aaa fawa 
ai «J4 cfta ncaatfa aa^i ftca «tatfa» 
'laa ^ta ftii c«tia «ai^ 

A»4| oicai iV if am^i, ^tft Aiaa ayar 1 
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(11^ ff ¥ c^c<F c^^zn ^^9 «rc«rT 

‘«ft5tc^'« '*^t5f4 cnc?ff9j I f«faf 

«r?T5 'a{f5H^9 '4|!>rsfj? I 

«H»ittw5 mm «!*!?{ cnc*? «rnt«F!T 

1%9FI c-far, 

«if*rK ’tc^5fc^?n f^?r9tn«tc^ 

nc^f ^tfi-«rM3Vi 

«T!?»rtw f^a»?»r Tr^sd ^fcs ^ic^i 

-aitsK ^i^yarsfN c¥^*j 

3T^< fc«r 5T11 ^tcf 

»l"^<®tc^ fW, fsf^T 'OTR’irW? 

c^ v«fi Ml -smi ?fscm 

I tt? Pfsst'?nt'r=it^ V 
C»T*fC«J^ CCC^I f^»r 

Vf% -fsts ^tz^ cwz’^w cnh^ 

W5t«.3[Wt!f lt*r 

»!f5 ^Z91 ’TCMjarsrtc^r^ 

^ri«t<T[!, M«fj? =i*rfc^ ««ci| 9W- 

M:ar5 f<tc’^ m^9 l cw^t 

C«fsr> f5«i^c*13l C?*lt¥ 

f^F^tC^ C’T'IC’F V^CM, 

M ¥tf<nni ^Z9 

■Htsfl Rn ’fC'? ^zn »l^«fi-tt^ ^«CM 

I 

ntMjar=!tc^a fe^fst^srl 

%ir 'Bf5«^tfi'» I ^csf* 
RwfCiif ffC!i fMfsr MtaMt? sf^m 

W« c^thc^t^l*! f^l MtTM^ 

f«f^ ntc«sr R. w 

»ic«f r«pT ^\^cm isfifM^ stcv ftw 

c«T'tc^ f?c« I ^srtfsii «rc«rv 
fifwt^-fevt^ nzw nffl5? «tni! ^Z9 1 ftwfCS!^ 
«I«tW fVMfC^ CT-tC<F ^«|f.*^^1 
ni9t c»F f^^cf «Ftf»c¥ »Tr&M?T ifw 5 *^:^ 
lec^ ( 'SrtiJ vm cswft*!, f%sitc«rf 


»ff«i!i'hi f%f5r cx cnm«^, <»1 

’fHsF^sr ai\W I <l|«FC?f fMfsf Tr^»il 
f4at5{l»^| ^CM f,9, cn f^Z^ 

« =ifr?r f\mU nfii? aitn^ 

sFflWsr I f^lCf 

WiZ<S csll I nPlWCfS ?[5*f3| 

‘WfiF M f^Mt-^* ■'gtftf ¥C« >It«ft3m ¥fci| 
f^wrcJTa c«Th^ c?^ta i 

«!f6-r ^iwir fenw vc« 'svnzn f^wt^r 

•tfitrirff ^^sfcefej 

c5?^ci I c»ciinFr»t!r f^nt^r ■nfaf’r cw 

^vf8 {^aifsic^tar ^UCM I 

r«1% csc9%<>i«r f<aR nffl’TC? 

=^mt1 C^. MirC1«1 f^C«FC?« CB^tf 

f^wtcsn Sltill 
I <<«rr9 

T^9zw Mip'rcifii mw f^airc^ra ‘?tCM 

r®f5f cBc?ri(C*?!r nftfcv 
ftwfsf c^^tc^r srfsfi 

«¥»i f^iifcs(9 »r?9f nm 91 ittiii, 

M9FC*ni ^919 « ^1 zm 

Mt*1 ^tC^RtCM ’I'tar ¥9CM f9<fC9 I ^^ftW 
fsfSr C5C9%»{JT '9lf|3 

itcarsi, MtcTTfl «rt4c9[9 9 I, nftf 1 
mw I 9tns!i <9Mtw nfiifT 
5fc^ ttc9 a»^ nf99c?9 nt«n 

«rflt5 9[C9 al|9^ >rw WtfM f9WtJFf5^ fCI 

aiivn M Wsr>Tt9t9rtf 

«ltflf^C»!)l 99WtC9 M9 »*i^ ’HHl-9rf¥t»Pl 

9*1 ntf f9 I 9 fSr fiwW •tf59fC¥* 
Mtl *rf9¥ti:¥» 'Itf ^CM-99W f9«t9fc^. 

9*r CTtfl ^C9| 9^91 fXM 

9rt9C«SF I 



f%«t1 

itfl fii»i 'Stfl f^c-ru '« ’s^f^ctff ffef^ *«— 

5c^ '*tc® ^t3rtc*f« *iv{ atc’ssT «(r’fFt*fc« iff^^trff 

f»5 I fwts « ^wtcat^fcv « «raii cfr^ « Ppc"ttit?a 

^ta «ic<fT cac’f »Tc«rar=^tH ^nr*! f 

«tf^ «fitf ’IKI ’arta« J»ii ^ca C’ttaEi ff^ 'fav ap^rfa C5ia« a? 
at«fj*ft»{ « «ft^a ^ Tn«n a^atiSa ataj aftcaa 

*fai c^i faaft« c»ircafa ^gic«^ ^tm. ctcaf^ i «rajH¥ ca a1nl5 c^iw 
fara atcaai fawfa wzmm faca cac^a, ista f%ai fsafaa -srsifaias 

•^Jlfel^arta ^a^!§^^tfaa a^ai ataca i aijt^vcaa f^catatca 

^tacaa^i au^itcaa caia aa[ai c*rta «rftn «a. ai an 

•acaftw caca pstcaa acar ara »rtf% fa? aa aaa vai ata r 22a^ ^aa fan 
c*fca'« ^t"6l fa—T?tfi c«i ^artna cacaa arafca caca ca^ aatat^aa arata 

a=^a «fy®a ata—aatca^ a^-a^aifataa aa|5 'ata caac^ nta at, cv a^aaa 
afu I faw »a^ ffcatcaai «acafi?taa c^a ? ntwa ? w« ai fata cata 

cata aa caitaFata cHfai ^ta «rf®«ta «rf^ caca atc^a ®*fa f-r»a 

^nta fa^acai ^a c^a 'a aaT5?^f«« at^ ai^caa ca.ati<acn 

aar^i «araa cw^ ca^ cnhca i aiaitnraa cara’ i ^ta na ata fenca 
■Pifaaatw cacafa ata wa '9tf ®tfta «atc« ^ta ata ¥ca acaitaa ‘^a 
aif aacaa—^ta ¥caa{5 afaa atcas nt% ^ta’ i ^fa*a « atacara 

at«i fata fca af«ata nca airatata «fta caai ata ai i ^fa atca artaata w 
^fa caca caaca» facaracaa afstca aifai a^T^ «ftataa faa ai i aff« 

♦fa ata a ataat^^caa atca a?! ^arata i atataa cat#'® ♦fa mw a'fataa aatat#i 
•a^ facatcaai ♦fca a^ifa^rt faai aca aac« nfat«i i faaifa acaca na»ta aatata 
•rtta artf^a i -^racaia facafafafa ’faai ’if® c«faata aa i ^airaa caatw ata 
•tfSrfn’ ^af® ^tcfa^ aai i cafaafa afatiS caf^rca afa acf aai aataa i ^aat 
fatatcia aa acafaa naaca aaa na afa •acn <aa^ fawfcaa aia aacal—nta 
aitat atcai ca^ awa fan ai—ffi am afati'5 caafcaa—aai aai 

affst^ cit«a tawfa waf caca ga-afa <«faa caca afata cna—taa^fa 

ftafwtacai att^taa na^ica fafaata ta^iss^ ^a c$acara%, 

«t«i attta a^ fw i ^ai aaca A * 

9 
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new new I m ^ncn*f 

wen ntnr—-stffnfl nf| nen ni mfn nenn 
ffn 'ijcn enn i nnnffn f^cn wtnw 
ni c^fnenn fenn nene^^r i cn^ 
nifeei ^few f^enn cfwi cnnnii 

fwi nsftfe^ ^tff wrn5< w«i cn^i 
cn ncff itfcn fw nen nen ? 

fwf ^9% wr^wfn ffei^ ^tew nc*rn 
ne«fT ^ffeen sNcn wnen ni i ^rew nena 
near ^tfsei atnen nen 'tta ne^f 

caen i ^ta at ft c^ni’cai 

nea—^ea^ fnni ^fn^ta ntwea i nra 
new niifel n^a laM ’ine'® aea w faw 
fnw ntara^ wac® near ^fa nr^wtata 
fawfta fnwtateaa <ata< i fawrea 
^fa 'ntw[€r®jf w nai ^taewa nann ffw 
ni wca fcn aacan waata caita wrta<« 
'*ta fawN wtw?e^a na, ^9t9 

^tae*^a ^c«a ni-t wanta i n«fn faeat 
fnai wfa^M atacw wea i '^ta aaw a^- 
atwa w ^ta caea aacn a^ ita fnwf 
w ^art^acfa natwf fw w ntatar faaea 
wraw^ ntwai atea i 

caac® nt^ fnafa fw| caa 

tf^aeaj^ acacwJ ^fa affiwaa 

aw aw nNarai acka #ta fawN ntai 
arena aean ana ^teaa nwf& ewt^ 

a^ai afnt giSa fan wrtat^ «r^aaar 
catc®a fawta wenew cafni caai can 
arn ca^ i wn ir?i aw acaaata wtw 
aen nil niwara faajta aeaaw cafaea 
wen afeatitncfa fwwtni wata ^tai anem 


[27^aa*3ln^ai1 

ca, f’Sa fan wn fae^s w'^aw ataa weaewn i 
tw* aeaawfS anenn wtawwna fnea wn,. 
wftfa fnea fafSa. wtnt®: ^tsta afca^ 
arn at«. aca ntfa ajtnta^ w^atwa 
new near caa i w^ «s?te« wai am, aea- 
aatew w| ^twsfle® caai—n c®i ’ntatcaal 
caateni na i wenfn wt^ew f«f« acnean— 
w%. ait^, aa> an caen, fwi ww^?i 
*nta^ 'stn* entw ntwai ata nil ^ta 
wtar^eara near n-wwf^ nt?^ cntwcacafw 
^afw! neaani w ntei ^ta artf< wenwew^ 
caen anew cacafw—faenaw: nw w-rew 
atfajfj asa wea affll neaaii weafaenn i 
^ta aw nw’t® w niRewr aneatan^ nfnew 
wn aaewi wtw wrtew i 

wit ntw wrartnewa arwnfwrwew wt 
aew aew i^reni wawi w wtac’^a tna 
fn^a weat n5wcaa wa^ wtateaaw anew 
wca I aaewj wt na wj?naa waen wtwewa 
?¥entcat^< w ^.aweaa wteai wtcai acai 
wilaTcfa naa nrcwi naifnewa wnaTfw 
nnenteat% wen caaew nta i #ra ata 
^atfiw fan aent ^fa aif^f aa arena wtea 
€ffwwtw~-wtt wwl5 f%ai cftt-aw an 
^n wlfneaeai wtt ‘Pini wfntia’—wtl 
*^atf«w afeaa’ wm waewi watent cna 
aea m i 

arartnwew aitnai ^caren neaj 
cneafantn—wk ca ww a? cnVwtnj, aw 
aan cacfea wit n ifn wea ae^«< 
^tew atfaea can ww wen ttew cnci 
ntfi—itt «rt<ni can *fnat ’nfntfi’ atew i 



^zin 


c*rc»!^ 

1945 <4V 

*i*ftttir f^wfsr mi ^ti 

c^fiwi ntw <rt^i-c*ifm»f f^ci, ^ti 

«<¥^1 f<ll ?rtC« ^11 I' f«fjT« 
<rtfi-*F«^*t f^ci n^i s»iri 
‘*iit ’Tfsr iwf I cm«r i»i*it5| 

‘iftl differential equation <4^^ «tl 
'« cnh f^Cl mtWt5itt C^1 <aFt*l1 
I ^Icii c<tc«F ititi mv 

f4« ^fsi m W»lC15t— 

fTO—<1^ 3»f^ir mffeti I*” 

•(flftl, W 91^1 C^tll C^ lFt=f 

filfi T x*fX9\^ i’ 

itt ’Til 

«rcftwJ^ ifticf, f^i *fii^ 

^•if« unfit—i*fn»r 

•ttw ^iiti 1 

1947 ,<4rvitn c’ft^ti f^c¥ I 
irfrc<ii ^¥^1 iflS®{ f^cw itita liti 
I mtitni ^-4if<i5rc¥ c^¥ 
«tini m:»iw i ^t« ^4 »«? =ja, facw 

«tl1 CIC^ f?Cina—11^ ’T^T, 

'•h fant 

iFiciai i vfir*r ¥114 

mtp( *ltfi f*li Wl 

cm ^nH c^rtif i^n mtft m 

CntfftC>r ¥14 €¥44 


¥aa ‘ft¥-»Tt¥tl’ ¥nfi* t ’iff 

ltc¥ ¥<ta f»r4tcai?, ’s:'»it^ iTt^fti^ ¥t«( 
¥£1 ^¥C¥ ntaf¥ al I ¥t£¥ %! 14C¥^ 
4t«i-c*rr¥f*i c?f4ci ff£»55r,— 
¥tnt*f£ft4l' (Appropiate) transformation 
wvt ^ wfB*T ^£¥atta ’raw 

¥tl £¥£¥£¥4 I mtPf^ 51<,¥tl ^£414 
¥t¥*lt*l ¥t, «r?f ¥1¥14—‘'1^1 fiH C¥44 
¥£1 4£4 <*£41?’ ¥44 fefl ^t£l 

4t£l 4¥ ¥-fW4 «f£l ¥¥ 1»4 nil ¥£1 
^fiii ¥£i %k¥ ntcaa f4 (45 ¥titi 
cm?)! ¥tini C¥l¥ ¥£1 
^ ‘¥t¥-4t¥tl’ (Transformation)-<41 «f¥ 

mt»rc¥ nt£l 4 f¥Cl ff£l W¥¥—‘ca^ 

(4l4£¥l ) 4¥ C4t4£4t¥, 

C^itl ¥£¥ ¥¥ £1% 4V ‘¥t¥-4t¥t^' 

4fl¥t5—\¥t¥ I ¥¥f»( ¥1C¥ ¥1£¥ ¥t¥ 

¥t£¥, ¥^ ¥5^ 4V 5£¥ 5£¥ 4t¥£¥ ¥C4 41 T 

«rti fan w «rt£n catit^cii c¥t4tai 
'¥¥£¥ 4l .«¥ «rtV4 ¥tr«l 4t¥t£¥ 
fe£k¥41 c^atf catitl f54l^t4£ii 
¥t¥£¥tw ¥t£-r mt4tC¥ Statistical 

Mechanics n¥tC¥ f£i¥l £4^ ^£1 ^ 
fk^m cm¥tl ¥41 »4¥lf ¥t5£¥ C^ ¥lf¥ t 
4£¥ C*f£f^ <1¥ ¥l¥t«r—‘4tf Statistkal 
Mechanica-ii Mechanics 
n^wf firw—*Uouviiie tn*tt¥ 

(Theorem) f fSimt I? ¥W Cf¥ I 
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wi '• nwn 


r 27^11 . 3f 


«WTt^ 

(Spontaneout transition) 

1959 ‘summer school 

^1*1 

«rtft I *it^t? Prcsfsr 

“^t<r n'Tsr «r^*t <wtc^4^t^ 

»tpr sit^sT^I^ «rtsitc^ ‘Uffei »f^w 

C^t’!, «l¥^l ¥*n (Particle) ^1 mh C»?Vf^V 
(System) c^tH 

(Higher energy states) >I*ff 

^ 5(1 ^tC¥—ff 5^5 !I1 

VS*.’^ BW ( -tfv? arten ) (Lower 

energy state) f IKR WtaitS 

fk^ sil l-~‘i|-«r^ ^sj^taf— 

*an 3»ftcBar, c^taitii «iw« c?^« ^rten 

Clft*ltcaF WfsitllS *f¥ orar^tf m9 

c^t ’^tf^'8 I 

C c»rt?t?r (Foundation) 

carc?F «1^i:»i as[«r« ’f^s— 
fkl% «?tC»ltFs»1 aF9tI I 

^4m (Masters) ? 

(Tft^T an WflftW 

w ^•irs5(—(«(<(«> Masters). 

wtw *rtsr »ti? ttrrt 
^1 i^i! sfr^JHvnw t 
^a(fl1 ai»ir'* C^ TOfl— 

C»l®1 "TV 

®)tl 

^js?¥ apR ajUni ^fsf ^»}raar-“‘C¥t5T 
c»it»im»i ’»jtnnm nf^^f '?(fltBi ifk 
»t«, fW m fxitflt ^IWfl 

airtCaT, W 

C^t^9 rtW Wtn aiK I 


[oil ajaicf 47^1 ^sn ^l^ nc<? c»r«i 
®rt5^3i’*i|sftaF ilfSr «rtil i ] 

‘i^HTfc^r f^nit^r ?‘ 

cn?’f ®rtcfr 1972 4f<!rw« 

^•NTtaitf^ I ^'15’SF^^ (Spontane¬ 

ous transition) ^tntW 

«frw srrhi *iHtc??( mw ^tc»^t6s»i 
•5? ®ltarff 

tic3( fefsf ^Fiaisi ift^Cf 

ajafCaisr—*«r^ Wtn Cait=»| 

‘fatten f^*«tt5’ ^tf 5C»1 I %fk 
C^laitCfl ftnttraf f^’Jftar CRI— 

c^tstev ntfai wtarcf» 

^rTar-f^l^f C’fai C®^5T I ^t»ia| fw 
wtr^n—Sir’ll? ^1 

fail? -fV 

Cfll VflC'l I 

[«(¥<! ^•ii «, 

dj ®Ft*r-af%f^fV9«l 1tC«99 (Thermal- 

Radiation Theory) ff^l nwn- 

•riaif f99i9«i ®rrf^r^iitt9 

fB»! I ] 

*2ee* 

--fine-structure constant’ 

he 

ff^f ar-fWI C-t9 

esz^ •acaft^sj c^l>i <4^^i 

he 

^"rjl 9tw (Dimension-less)—Cfp! ’TfW 
>Tt«ft9i w ^rtaftwi wc^r 

f99ci C5lt« . Mil «tncw 

"ift^tr^r <rtf^ aitm® ^nzm^ 

(1946-47),—"cvTlt^t^ f^wtf (Quantum 
mechanics) CWM (Electro¬ 

magnetic field) cTtlt^t^df (Qoantlae) 
•ft C9pi1i nftFtWff (Operator) 



Tit. i'? 74 } urili cwfS (?rc^fi 133 


'ftnw *iflTtf %-n i 

ac 

^ f^tl 'BfCstT 

i!Wt I 'iftf^ ««¥Ors( «r^ 

*>1t?il 'j£i| 5»^fqi nif^a «(sifK 

Harailtonian-<H^—Tc” 

fVl (Basic theories) 

(Closed) '«f 

*ft«5l ?’ 

•ItflfT =11 I ’Itc^ «ft£T, 

3ic^ Vi «rtfH5r— ^r«r 'si *ic?rj 

*ttf £'®i c^* t’ 

-fisj ^ ^tTi fepJ «it*itrif 

Tfa v" 'Brt*i1XT« «rif fs¥ 

he 

*iiV «fJtf^f«T (Connectivity) 

c^CT cvm ^t«r «r3*i enw 

5 C 1 I ^TtT, •rfflf*( « C«t3tT»l C^C¥— 

f#l ir-l Sff'S C^tTl CT»I— 

transcendental TWl fiintC^ ’ifsT 

C4I ’Vfli i’ 

cTtT ^1 ^ 

T«i ncf c’titi 

s»t ^1 'Si ^CTi ^\ 

WT5i—*«rtci '« ^1 

W Cilin ^tci Til* »ii ?ICTtT 

fiWi ^Ci f^Cif^Tti I 

•itT—CTtit^ii CftTtitf 'Si IJlTlT «(tVT 
Tt^t TTtT CiTti '•nitT fT£W 
TCTtlT, f TTWT—Wfi I ^ 
<tTT Si TtifTl «fsH nZM ^T1 WT 
ftfl fiTf^Tnt TTt '•ri—’Ttfr mm 


T[tw '•t*r-^f¥i1 (Thermal Radia¬ 
tion Theory) iF^ ^»U:« C5^ ffi—TtC« 
Si ?fJtT 1!C!ii (Planck’s law) ^*fi Si 
TCii-n-Tafititi TiCT '?CitT lliT m'i 
Til iti I Si Ttn cnwtm Cili—TTti 

Titi iTTti—*Tti CT CTtCT 

c* 

TtCT Ci'^ =1TC1S1 ‘i CT—NtCi 
T’^T (Stationary wave) itajl 
C^Ci—ntT^Sl Tti fiWffn—der 
Freiheitgrade des Sther ( ^itCi Tti^T 
TTtTT itait )—Ttnfr CTl '«CT ^i^i TfiTtW 
fitf£ii—‘Phase CTWi T^iTI I TIT 
Tt«r ^Ti ficTT— *Trt£i ^tri ififT 
fr 1 cm citTi ijt*fri—«^li 

^ ^^4 Cii Tiiti *|i 

iJtnti^ «lt*lti TtCT *tfiTti fCi CTT 
Ci—phase CTTTfrt VW F(»t TT1'—TTT 
i^i (Distribution) TCii (Phase CTCTi ) 

^•fil TfiCT itit (-“*8^^- -Ti 

iJt^Jl Si 3^ T£ii11-*tra!i «I!i£Trii 

c“ti m\^ itii—cTiCTi wi) I ^ii* 
ncii (<5i Tciifi-ntii) «?; 

Til, iti 'iiifti Tti TT^f-T^aFlT TSTPI 
(Combinatorial problem) 1* 

CitT-T^TTtiCTi ititCiS 

cTiT TCi ittn ftcn«rapTi v^fkw^’- 
c»r ^ii Si fi cTCT cntiTti ft*? i 
^MTfii ceil T£i *rtfi fT— CTtTT Si 
Til Si rttTTti I 

41^ «rifCT TTfWT TTTtTti (1946) 
Citn-TWtli—TtCT Ttittfi Ttc< 

Ti ( it« 'Tfiti Tt«r) Sylntftetric 
Statistics iTCTT^-T^C# TTl feiCT 
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new statistics^! fV, «t 
—-‘A statistics over states 1* 

C^* 

1947 «f^c»ia Twc^» f^wt=T 

■«« =^c*T I ’^ic»fr54i 

lf 65 *! (Quantam Mechanics) 

'e (Relativity Theory) 

fain I «rtartcTW >jnT <<¥sr^ 

‘ntfl SchrdJinger equation-<J|fl 

w «r*Ttf5^, -4“ 

8c 

(Relativistic invariant) '®t?[1 

4tC*€ 5lt I f%|’f‘l f^nfiwsi 

‘cn^i an i cw 


»it«rc»i *T4tw (Time) »T*H- 

m (Time-like surface) cwn 

i* 

*fCV W ¥t«« ^9 

f5«t«rt«1 n'^t* fl*i 41 C4» '^9 9% 

^ fain cnt «(C9 

^>^49 f nt I 

<9^*1941 ’4«rt9ff¥ irn 4i n, 499 ^ 
WtZ9 cmff, 1^¥ 9 ^ ¥tSFl5l '99^ <57 9t«9 
911^ ¥tnft49 *fTt'ff99 s. Tomonaga 
¥C9n9, ^ 99CI9 »rt9t9l f¥ftf99 ^tC^T »999 
¥fi:«f9 m9 C9tC94 ^9¥tn9 
fnc^9i f¥¥ (1943) ^9 

(Tomonaga) »rC99*11"'9'I 9l «t9 ^tn«fT 
'«r?9(¥(l946), «i’3^ ¥99^f9tn9 n¥C49^ 
f¥si I 


*«t9 ¥ f9W|i:ai’9 »l"4t9¥ am9 %»rHt4- ’49wr9 nt9t91«; Wf ¥9» 4C¥JC99 9i 


sjC'ijarait’if 49C¥ f49C^ 

arwc^af I «rt«f 49« C491 '9t*lt9 nz’^ 

^\?t9t9¥, 9J'9I' ¥91 ^4«9 I 67 9^9 

^ttn. «ft9 9tC4f ^t9 new ^tart9 9^9 
¥tfn^ ¥9 ¥ «i ¥¥ 'W's^r 9i9nw^ti 
ntv ¥n( 9tnT«|9n9 f¥ nf^ni, f¥ 

91^^, ew 9t*l9 ¥¥*!¥ ¥*H ¥1 ¥1 f 

^ifn wnfwntn cn^ «nr9 ¥¥ ^f9¥t?fj 

<i>lr 9¥r9 ¥9 999 ¥(t99l t«l9t f¥4t9 , 

f^ajr licnw ¥tai t ne«TW f^mai wrtnin nn 
«9¥ ¥tn ^nnn ¥taif t f¥i %99 aptenw 
OT 914 ^nn 3Fn49 ltt>®9 «tf«C9<«¥ 


f¥n 911 C9 f99 9^9 ¥9, Cn^ f99^ 

f«f¥ 99t*it9 new 5tn 'wtenn 'wtntnn 
9tflc«, 9mtwtn I cni fnn c9C¥^ 
^t9t9 91 ¥C9 cninn ^t9¥ 91 j «rt9 S9tf9 

'tt9 new 95tn9 229^ ^99 Inn cnnfnn 

^t9 9tC¥ ^t9t9 9t«?9n 999 ¥CW nntW I 
^t9t¥ 991 '4¥9W -^t9 ¥¥[‘9^971 ftn 
nwtcni n^t9f9 wen ntt9i 

9ft'9C99 *9¥l?i ^n f¥¥l fijn 9fSlf«i 

9Mt¥9ap 9¥nt9f9n, 9#|e«fntf, 

^C99r9t¥, f¥^n9f9t9 9tl, Wf^rnfiT W 
Wtvff nwnfw «|t5t¥, 9tf9^ 9t9, Cf, 



135 




f*n, «fv«f*rtT 
®lf wrwaf^itai 

c*itc¥i 5»t*r 

^^5 »r^cw« ^rc^rj 

CT’T^tf »rw. >rt« BifsTsaf c^m, wrc^v- 
’*rw ®tvti c^tn ( 

), »itfn¥*5tn cf. 5Ti^t«f1, 

tuitff I cft¥, ’ttW c?tf nfifpi- 

^ST f«f5r #tc¥ 'ifKar 

f5[r«si I '*rf ncf nRgf 

m ^z% nisc^sr m f 
mw '"tfiftff f—-sfwn- 

^<f:r€ ^tfi[ 'Sr« 55;c^ jt^c’I c^t^r 

i?r *iv^j m f2{ I 

f^wsf «fr« i ^t*Jt¥S *11 

^tarcnm-nfa^^f *tsc*i ^srt*ft!r. 'e 

*iijr*i*ir® *itcf I ^f« c«tc*Ti 
«rF% nf^’^ra «(afiS ^catit 

^aiaF fc'il—^iF ¥caf^»TtM ci\if an 
'■rtc’f I ''Sita\ti% c»itc^a *rafcan icit 
“-naKfaif. ar»!tif^¥. ^iffai[, 

«Sfr«i[Tf5|¥, *itf^fij¥, wVn, I 

^ta =TCf ^ ^ faaci fas 
aRtwtwi aFiwa, wtwara nacaai 
ataMcatn faw t«fa rwcia *tvc^i 
¥*« 't «rc?a ^ta ’Tl ff»r» asta »[atafa 
*Fia fft<isa f ar»«; f«fa 
t%tn ai, fifa %*^*r «r1a *T^faaafa?f i 
<41 fe'Ta f«fa ffw aa^ 

'•at*rafi<FH #ra nwfi^'i— 

ari aftWI WTSIft^ I >4 fifa %«t*T 

aFtar, « , >rtffiraf^ar, ^if’tif^a i 'Ita 
fw '• aafa’aa%f i #ta 


« at^9ii aeai anHwr* c«a«rt « 
c«ftw I f«fa i'^^^ t^acaa 
aT^*r n?t<ra9t'« «tfn« faa'afita « irtaaati 
’Tcaaita c«fait*flxa fsiialf^i ffc*i5r, 
cvafa ncaa*rta wcaf ^awtfaf aitfa 

ntaa-i^ i 

ffw aTlaca a^'iH ^fiatfitata 
atarca • fawta ^rstraa 

«fC5^i-~a»^i caci ntra ^fiata i '«raai 
Rsita’ nfaat «rft-( « aflpti fawra nfaaa 
’ata a*f*la faata *tfaaa w '*ta 
»rcatia f^T4a I •flacaa 25-26 ai 

27 an ^ta -awc^ ^wfkk ■jaartar 

a I 

'^ra 1E5T'« =fca«f ^acaa f^5 ¥^1 
’^tfa aatai—cfa ai, ca aiata^i aFai 
^citvaata^ta iafaat^c-tal| 
cat atca i 

a^a acf caai vai a atnwa 

¥af ma «af nti cac^r ntf? far^a 
^aajjfcv ntcf ctct \ atfnaat nf« tta- 
«itta aa T^f, at’i« Bt*m f^i 

4afsr=r new 'at*! aina «aw new 
wtntn wfaia fa cm i tn f^ca anewn 
tta atftf nwena n:w ^ta fan wH^twi 
—aift cata a( arai nwena new i wt*itcfi 
atftcw—l2n^ a*ntnf*r<a Sret urn wtssi 
anc®i 4-5 a^i, wwaxi wm'« fanwa. nwjt 
aca cnc^i j ni wtata w 5i wci 
‘flcn nwnew nrwafe^n i wratcfw atftc® 
^cn nc^iR new faca wfne^a atfa<ww ewa, 
t^Ssfnta afliaar atwf^ew! 
wrata wtata aa^ai—ntfa?r itf. wftna 
attf®, wfi«Rta ntwfn w wmtiwtwt^a 
^nt«^aa w^tstt.ctrn ftewn » faitta, f4a» 
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jffi«,^ff^cs^T, '*rtn*i 

c^mr« ^»rtRr 

c^f>rffn?ff«tsrt, ’ll sn «rrc»!rf5i^ xcm 1 ffi 
<Av jrc«rf« »rw*T •ffKftwi, 

^c>T nfi '« 

ffc'sif, ^\ nrsc*! ¥cf I ^f«i, 
%«5r, ^#i?«r'rf«r, fT^*f f^r^r 

«r*i^r*rctir 1 c>r^ ’TfPrf«*ii 
CHH c?rfc® c¥»t 4 «rTtvtc®fsc<® 
cT-rc«jf^c¥ff csifi ^tsii ^ttf, 

'«tc’r« ifcff a!t«ii^l^ c^tni 

^cifiEni nz^ nc«jcar?r 

I nC»J^T, '« ^t»ltC¥ 

qFU:* ftci CsfC^lsT ?[tC5 arjlftltcw Wc« ( 

fn¥t« %\9\ ^*{i( ff, IC^- 

ng^c?ni csil >TC»Tc*rff ffcitfl^rn 
c»<rc^^ I 

4f« cmff «Tt*ircTii 

«<rsr c<rc^ f ntnts 
ftTi *t«ir» st^Ffsf nt^ ^««5r, f^as nft« 
nt^c«5T,—’‘'•cf cnc? «rtf«f’’, ^^^ 

c«tJir» *fr» sjj c«rf^c«”, *135 

c^ «%’'. “c'T c¥fsr ff*i‘’— 

^«jtr*ri tr* fk^ «[r« ftm ntv 

nt«^i 

iffc« ’Ftcfi ?r<ri 4fi»i 

^C4%«i4i w« *iff«rcf> 

▼444 4t«C>itf4ttH ^tr«fCf I 

'*t« 4?l« >rfl4 awt 

¥ti 4tirtci c«ffi*i I irt4 

^Ttf^f ’•ifcC’,— 

'“C 8 tstf w <rM 

C44 ¥ti«it4ti «rHtf.«irtfV’, 


4rwfc« ^Kit 4tfir4 \ 

3(cn« « %«t«f^it 

»rfs| I <llf f?iT »TC«T5r 4^ 4CTtW 33^44 w 

k 

Wf-TW —4tC4 ^t«4f 4t*ll- 
4ii c^rnr*? ¥Cff i ^tc«it—f^8 

PfV^fn, f48 4atsr 4t8ftC4t4 
ffC4 « cfc4 'S^ ’vcfl 

£¥*icn4l «ta *fi 4r4ff 4C4I 43^4 
fV| ¥?C'5 41 «tn- 

?tf^% C¥t» 4C4 41—4¥-Ht3r4’Sl¥ 
n^ffl 4U4rsf4 ¥« 4fs® l^C’J I 4^ Vfc^ 
tlflt ¥fC44 4f 

! ^\^\A *rr4l C^t 4»rtt4l 4¥f5 

»fr4 fl541 ¥C« f4C44 I C»rl 4t44 f^«, 
ltfn^iS« ftin 41 C4t¥ C4^ 

4afraffS 4¥r<rft*! 4ift4f^ 4f^CW 
(14, 4CW 4trsfn f4t4tl4 I 4 

4f4 4ft¥fC« 444t4 «lt4t4 ffCItfl 

art4C4 4C¥;carff C4 4^ ^&C’il4 fw- 

fl4, nHlI* 4IC4 41 *5<«1 4t4 ¥t4 I 

4CWCflrJ 4414 t<ft 4*1 C44t4 441 ^*rff- 
wrU ?n-4C4C4 4fWfC4 C4 4gC44 
4f#t fnC* 44 44tf 44t44, 

4^rf n« 4*^1 4C4, ‘fTt«t«!\ C44C44—4t4l- 
C4fCf C44fC«4 45 C4-ri ft*!. ^1 *45*1 ¥4C«4 
n^f 4tf4 44¥ 4¥t»41 ¥C« I p[«f»lV4tf4 
fW 4l 4441 ^C4f tf4C44 4f^C4 444 
4(41 fC41 Cf«tflC4« 4fr«f4 4^41 
nc4r4 4fC44 Cflffjf C4C4« «tftc4i 
^rc4tc«l «tfftc4« 4rtC4tCl nc¥^ ftof4 
41»,tC4r 4 4t4 44 44. 44-r4 4^» 

49144 <44 4t4 <fifftf fC44 I (44^ 1fC4 
4f m 441 4f^4'fi¥f feC44 4€t 44f^ 

<r4tcf« 3rtc4 4¥f^4 4:r4fc<r* 44544 < 4 * 

%4Wf »rc4 4444 4? itf^fftl ItW 
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ntn cnt*r i f^fn «fi?5 

100-n f8®i[ 110 fffari^T i 

cn •rnifftc^ 

nw I 'srm cnt »Tc«f 
»TC^rar n^tC"! Lapbce, Cauchy ^*(1 

fcn I CSipiC®’^ ’fC^CSf «r« nc« 
<tn>f cas^ff yrc^T c»^^sr«5 
0^3l5ar ^fcnf C^fnca\<( ’ttc-f 
n>rc« frfc«n; 9fjf«'.tr<c« f^fn 

ntntftn ^iS^j «fc?t 'aixiH^c^ f^a^' 

«iT-(?tf I 'ii’rfaasTfl -rtw na c^«>% 
'«ni¥t^ :frc'®i5»itc’(« c*i ’isjtf s?tntfl<Fn 
«lint I «iT5t1 tff^asar '«rt«« 

a»c«isf «{«(rT*fc<^a aFc<fnc»^n 

-Ilia cnuta «nc^ i ‘flf 

'5tnt« «iajtn^ *rjTrn«Jt*^, '®tna 
*f<rr<Marra •ruW i^caarnN 

I 

cn »rncaa "srirn c’t ’tnca 

*t'5Tcitnta cann «tJaaa, 

fn»j 'sTa fa^ta i ’ra SFfc^? cn srcna 
n^i fca ^fcna srrcaa »['?f« a?r 

^ca arac«5( i >^^^^ «(tcvfii sFfc’ra \U- 
a^C¥ *i1%ca ^»a^ apca i aan f>f4 
3^4 fa. < 4 »i-f>f ^5^a c«a%c« i ^ean 

Rouch-'aa Particles Dynamics « Rigid 
Dynamics c>ia a^ai ^mn I cn:«f*jnr aft"® 

aniacsra rai% •ranria *f^ta-»!ta% 

asm #tafiic3i3(—nt? can a^iaf^c^R i ^tni- 
cfa at?1 aan «rf>Tc«a i^fVsr asiw^r 

«[tnttaF, c®fiir^tn alnn^ii i 

^tfn <ctr nitiifn^fata t^lar 

’■itnartn 'e 4¥ iSn-taic^ fata cbIbi atfata 
<rtfi, aFa«(tn i ^tai faaa'n 5-6 
an lacifiai, OF.f cnn f«att^ 

4 


f;?tn ’BT"*!? cwatc’^11 ^a •aa'fa’a 'aa*fei 
atf^ ‘*ta a*iwn. ^a 
ajt^fal&t ata C’Tca. ‘na‘^1 ajt&T«1 ^i>af 
^ca i?:a i n-i»!t c«M?- 

*ftf« ¥ca <ac^ ntlSa cam atfnta aJt^ra^ bat 
a^at c»f»r. si?tt*iT« faf fi’sets « BJa- 
nt^ f '«5ta ajasfan <£i^ita at«3ca 
aa»»i a'5 ^rc? ftca l^fa cuc^ >¥Tai 
f*fca c^ca 'e ^rc® ^ca aitc^a 
n[9t «iTffca 'Sm^ta ^^u 'BTt^ciia ®?tsi ffta 
ca^m nitn aai c?f«a i ^1a nja 

cn"t*it^ c®?:®! aac*i i 3ic^jtsra 

fp'C“tta a^fma atfaf «!tBli-“■»!« f«f4 nan 
Ftata « aF*?at®i »rtcaaT asjijTtnsn 

a^ac^n. ^a « n?a^J^c*ra ?ttaa*fta 

-stcatsfcn '« fnfn'® aantba a^gni 

4ta I f c*{a atta ^f5 aa fa^iftfa 
Bir*fta-'!^t*i1 '»itc^ I «fa*{i3 Wissen- 

berg «)’*'TtB'a uRas-afaf ¥)tc*iai i aJtiH- 
^ta ^ffei «{m ba^ ?Fca cwata ®ta 
«rNta ffcafnc*in, 'sjfnta «ftfncaa ata- 
«ftntc3 atf^ta 'Srca^ fr i '«Jta >4iBi5 a* 

awl Thermo“Iuminescence Spectral 
Photometer, cni5 fawc-T fawHl-naw t5 

^taw '« c»iai*l ai bat's 

aja^« atsf l 

arnn «?tf»[ fn«t nfi'® fa^tc^ 'fln. <iin[-f5f 
fi^Tcna «aaj|5 fawn 
ire®95 a5=ita «rc^lfa ^tnta fa's 

n'«at? bfr W '•a^^i ^nn 

amw 0(^ s nt®*if5 awl CyImdroid-«aa 
\ u9| wa aam a^ca «ttai 

f^ta '^^faai afani 
«{??raal 15 ^tata ®nta c?Hci can »iwTar \ 
^^9i% bat fta aitnta wt«ra ^ajtHaF 
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C. E, f^fsf 

^^*^9 919 C^ffe 9tt« f^t9 C»?=f6t9 
^t99t9 9Fr9^^t9 nt’ttffl ¥19 f^rofW 
C59tC9 f99 915^5^ 'e f¥ ¥C9 

*lC¥»f5 95^1 ¥fi| f¥®St*!T9t9 ¥t9i! 1 

=¥C»!C«f9 Obsesvatory ^C«9 
9f#'® « «fCW¥ 999 

JFtl’Tfl 9t3{i:*r9 C99tt9l ^t'Sl ! ‘999 

fV C9^ 911 

»rt«Kar9 1i»I-¥C91®r %99 ¥9t9 r¥C9 

^t9f9l W C^C¥^ ^t9 ¥t9T ¥ 

»ltf9C®T «I9*1 ^??9tn ¥9rt9 I 9C^i99li:99 
9tf9 fif9’* ¥^151 'Bitif® 

¥9C'»9 if® C9C¥ I ci?f9*fC99 'In memorium* 

¥f9¥1 ¥ 5,91 

¥9c®91 g9lar9ti:9a ‘5^f9¥l’ c9c¥ n:^ 
«rt^f¥ ¥19 c-ft9tc®9—9^, ^®T, 

^99 9551 , 9:9-19, C9f9t9 ®a1', 

9t9l ¥f9®1 \ M *9¥j8 9^? f«?9 ¥f-^®1 
‘99‘|-f9»19’ ; <999 ¥tC9 9t:9f C9 ¥f9®t9 
¥lt?f®-9l¥t9—*‘^f9, ¥tC9 ¥r9« 91 
*—^tPi f9C8> *19 ¥9 -I9-I, gff c»iVa:9 C9t:9 
•119 9t«,—¥:ni, 999 Cf C9t9 999” I 

^t9t9 9191 n?99f® 9^tar9t:99 ’ll 
“C99 ¥ C9W’ f9C9 <9¥l& f99¥ 91?9l 
¥t9ft:»t9 I ’t:®T 9:¥ f?nif9r99 i 

®t9 t99 *1:9^ ¥1191:99 9tn9l9f1:99 

91^:® ¥ 9^at ii? nr®J9 

«l¥t9 ¥9t»19—«l>f 9t:® C^91 <9¥^1 9tf*r¥ 
♦I® C99 ¥11 9t¥l 9t9¥9‘l ¥9l»19 

*9^91*’! 9:®jaf:¥ ¥11911 99t| »1*^19¥ 
f9^t59 ¥9»!l9 I ‘99^91’ Ffl 9t*T C99 
9:9 9¥ ^:9 C99 I ¥C9 »ir«)ir 9t^*l1 ®t9t9 
c9 ‘^19 nfiti’ <tf®ii9 ¥r^'ii- 

•SJI^I ¥: 9 ftl»l 9 ¥ 1 ?t 9 'l cMVW ¥ 9 ¥t®t 


C ^®9 99. 39 

<9:9 1918 *®t9 ¥ ^Wt9* ntw®! 

¥Jt9 9«fl9 f9al9 *|fi9T «2lf®il ¥9r»19, 
®t9 C-sri-lll §C919 f:9r¥9 C9^ f¥t»9t9 
¥ir9^ I 

¥i:9t¥ 919 ¥:99 (9, ‘«t9 ¥ f9«lt9’ 

nra[<^1 €f^1»f <9 gapll f9¥ft9 *lfl9? 

€ft®il '111 99¥9 I ¥tf9¥ 9W 
¥fU t®f9 ?r® 26-27 911 911 flW 
^f5:¥ 9^f9® C1C9 ap9*lfi*lf¥t® 
¥1^99 ¥C1 f9:9:i9 I ¥»fC® f®f9 #11 
^«lf9® *C9t9-9\9Jti:91 ¥:» i:9 

^t¥t99 I 9:®JSf ff¥ #tl ¥ 

9«j(fc9i¥ ^*rci 111*1® ¥:i9 #ti C9:’9i 
9¥»1C¥ I f“!¥l fl'Slri^ 1 : 9:1 C9l 9¥»I 

nt99ti *t<r, c®<f ®t9, ri'v9i, 9ifiari ¥ 
^9gr ^ ¥59ti *11, §lf®l *191 f9¥l ¥ 
f9®t9 ¥ir*ftsi?r >it9ti:*fi 9:11 fi^li ¥at9 
#tl fl¥ ¥(5 ?j <b( 1'S(1 j <BtHi C9 f9¥tl 
9lf9® ¥9:® i:»1 51^ 9t^®t9t9 9^'3C1 
f-l¥l ¥ 9t’?»t9l9 f^wl9 1F91 I 

‘wf9 ¥ «l19«f^il 99:91 

¥itg ¥^t^ (Ji¥j5 9^9tl f99l9 ¥91:9 ¥tf9 
I 9^9115 -ifiPi nfwfi «f¥t:Hi 
W 9^1 

1931 9t*1» C9t9 19 9lf-¥f«r9 9tn 
1 : 9 1 ¥99 9:®7ir 1?1¥1 fll f9¥t»i:91 

f9®t:ni ¥^9J9FI f¥ ¥¥ ¥t:¥ 
¥:9fi:*19 ¥9¥t®t91 ¥¥f99 ®t9:iVf9 

Cltlt:i ¥11911 ¥lfn:91 ¥t9l1l ¥¥ ¥f¥ 
fjsi99*<9 ^9i:¥ f9:9 itf®! I ^9ti »r:9F 
•ifiBi ¥t^w fi:! 99 : 99 , i:¥9 in'll 

9¥, ^fl I tfn C999 ¥¥f%9 ¥f9¥¥l 

’R'f 99<f9t«1 IXlfi:*!, 5!t5r¥ C¥9^ 
ailZlf® ¥^¥¥1 <nl9 TO 

ciri f¥t«i9r dtw ^¥y 
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i^¥ J wsfc^ ^f»! i 

c«Mt?r ntc-fa ¥t*r^!tr«^ 

^tf^^TJ ^ai*itf»r¥ ^ 

«itfn¥ *lf%¥l C«ri 5tTf I 

¥?c^ 5IW cWta ««c=if¥ 

I 3TC^JV ! C»Tr»f=r C^C¥ 

fWl ^t»lt? CHI^ yt?FC<5 

art^ C¥ii I 

■91K asrtfil I 

¥r^^i nti ¥r^ i 

I%1 *\u f«f^ nt¥titr¥ «r^r^ 

nf^¥1 C'aa f «ait3. '®)t*it5!( C»^’*t’»fC'T9 

c®c¥ ^c*i¥ mv t wtf^ 
c^C¥ ^c«ar5^tafc» i fiia ¥C»!l 

aitf»f¥ SJf, mm ,¥5l '« 

C<ri¥ ^tt¥ 1^f«V 

ftc*r^ ¥n c¥«ii wm \ ^far^si, »t5i 

»!«iS|r arjitre^tsal ¥il1 ?C?— 

'9^ ’!tffr'®Tfl JR?, f^'St 

ntf^C^TRf I «rt*(t?I 5t*ttC51=( 

»ra)ti:«tF=ri c'sai^'hr «r?tsf '«i^-r \ 

4>CWtar 5Rt?¥?l*l ¥?It¥5T I 

c^afi »iCJSRanf cj^aii 

*^wtt¥? »|¥^’, ^^lfS(^ fnqsl 

^*tHar5Rtar, '5^C*tt¥«’TS¥t«, c?, 

^9, ?t?, 

’T’aft'* fa 

^tftl ^t¥l «l¥Ffncfe C'^tt%'5 ft5 **tfT!6f' 
'¥t^«f¥t*t ¥«C*l1 f«rt¥ ISBS-tfl «!<•! 
«itc»r r fi»fi ¥?¥rai i 

^irRsm ¥rtf <«¥{3 f»iiar firarit«=c. 

1342 ?¥tt¥ J 

>TWOTH f¥C'ltf[ fPtftSTi ¥<f1 '« C^ 
«r?ii¥ cn¥ tf ¥ftcn ¥rhr »f¥^i ajfesjti 


¥Rri ¥iat, ftc« ¥ 

afiT'sjarjRTcar? >iN«ritft5ff ifafitfS iffe^ « 
'2f¥tf-f'® ff 1924 
fp5it!3 f«.fH 

¥tri ■« «?!( ¥W 

Zeit$ fillr Physiq-Jp Itf^r? 

CJfJi I Jit »Tt^T9r t?tfi 

ac¥ »[*-J5fce? vm 

Brxitr® I mm ’»riw ^tstfatar f 
'Kitf*i 'STtcnt •fjlfacJT j)rn i[tifit 

¥C5¥ ^tcn I 

asftfsi i-4*!Br^taa fa 

ca{i¥ *ft¥sji ulRp’ aaftfUff »iiafft<iii 
f f? { ni'STar ^Ttfiicn 'oftaiN 
¥¥1 5(11 •it'ifti 

f'fn ^fs( I 17 ^ ^ »«¥ am 

ftisaf •«¥ f5»I f JS^f 

-fiiatf ffWJR c»r<»taT¥tf !g[¥t% i 

«[t?tcif? «ft€r c’Tftc=? ft¥fta 

¥l«f*C*!f f <a;5t«S| fs[¥li» 

c*ia *ist 

fi I '«fRar« «ftf*f »fc^TtBra 

¥taiatf '« ¥t>ta1a j 

nC«J!T ftftsi ¥t¥ 

¥ac’« '9¥ ¥a:¥3? i fig?!'! f4f*r ajjl « 

«{t*f=f »P:aJi«ftnta'e ¥t«f frafti 
a ¥afj ‘BTtfai ¥l«ff, 

C3T f^;T ^tcna atr® it<ii f ivsai 

fwci ¥[ta« fft »r¥tiaf fed 

ffftJ^l '*itn ¥a ¥t5^t¥i ffa cfff alvi 

»ttfnmi, ft^f itf fe^jtff »if a«t:¥ 

CfCf CWI CP*!1 W art, 

c^ffl .?!« feni (f?¥ 
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c5ic>i i ^tfii 

cwt^ »^C'®Tc«?r ^t*i3tir tswtf 

uflC’l c^ei siraft*' 1 *Cl “bw "itc*!! 

Entres vous, ^C»T fsf% I 

cnc»l Garcon’C^ CSZ^ 

c^tt=»i '« c«t*T «itr^"r 

fjfr^liT I ^*»caisj (r5t*lt9 

cwsj I c?f«r =Jt ftr'Sa Divina Consmcdia 

I 'st’Jtv 

ftnttJit 4-5 ’jira '^ta 

«:taanta a'fn—reprint <ii^i5 ^itsita 

f?C»!a I ; a»it'-5 

»{=if«f5 ♦ft'? ^pca 

r^aaiS «itata wr fii«i ®RT'«f’f11 
catar^R sTCUiaa naif« 

*1"^^ I ^t*ffiai »riaaiti§a 

c’aca a^aj *rc'9 c'aRtc*'5r, 

'Bitfa aia ^afa c^tn- 
f^ >TatataiS «rtatc?a wtaatasj 

ajtf^ri *r<jf ^cartw '^ca fail i 

'i^lfif ^sr® c?^fca1 ca, cat>f-«rafn« *iaif® 
¥caaf5 ?tTtraa €fcat®?T i 

»!t^STSf ^fata atcaa aiaifajaM 

^ai:»ia \ asftfa fa’aca ^ata? ara ^fac® 
0^t«t«i1a, Jiataf® acaitifa c’a, 

fawtca aaftaa ar^ta «)f®5<a 

*rTO*r,—arta ®ta aiBfa®i fafa® 
c^tVaa faaca i 

an® *id cH^ at® ®tfa an® 

fan cnaita nitfac^ia ^i® arfesfi® c«.^a 
ca^a'tf, aajl® c®t®raii i 

®fa®®a aiaat!^t aca *trtfai»r 
facar-r ^tata a^at® arafa®, 

c®afa afaw tta «4%ft *faa-nl1r5a’ 
fw ®i a^is 


I firwt® 127®a a4,3a aaaji 

aqtatta nt^ca caa ®ta aairatsata wr® i 
a®traa ^faata^ ®ifa wraia® 
aatra-f ®ai «rfata fta ntait^® ( 
1344 aatiafa c*ih a^ajTa ^tata 
af® aatcaitBatfS ca? fi I 

*fat<-f«®na ca 'siaatcaa ar^Tiara 
waart^ afTf®—ca}5 cata-»frjif8^® i 
anaita >*I5 cafa-awtaa ana nfafF® i »f® 
l^i ®t5at«^c® »n:®nara '«.^r®®a «®faaa 
® c»i^ at® cata-avajtana *t®t“r a^a 

a»i®t®1a cafsf ttafaa- 

art^ »it^®ff®® aniisia asfstlis 

anfa^i I c®ta uiaifS ats^a assr-itsf^^ a’fa- 
®3l ai ^awtfa® a®«>a «b^ a®a 

ar1^®tf®» JT£a{*ja «?tanaa earn c®! fa«»5» 
cai*r« a£i?n ®fB«. aacai i 
«atcia ?'»f’ aaa nca » 'src-it® «(tBT 
cacia caW ataacita ^t^ta ®n «®a 
m$'9 ®nfiic»!a i ®^t, c^’f^jnta 
«ntf«f»j®, -sf^f^a 3i®ran< 

a®a anaii^a anca c®ta 

c®c® 4-5 »!’ aaa. cata c®u -i®tfa® aaa 
nca I 

«mc® »fc®j!ac® c®a catca»i 

<j[^e®fa ca«ai fai ^n® fwratal ®at® 
a®i® wiaff—^tata ai *rt«ai, ®1 ^jfa 
ennfa i f® ^ ®ai a»it®a 
wtfa ai i f®a ®ai «i^atfi® ca, catia® 
< 4 ii®ta c*ri:® ca «fr®^l ^it® aa. ®t« caca 
®rra® at® a:ar® #11 

^attan ca ata ®1f®® aw ‘at«w® 
f»at®a‘t a^a faa ®t| -sitfa ®t®fn“ 
al%r® atafa—'at®itBra f®ratatca ca 
•air«i ® ®f® awl ®i aa«j;8%i i f®® 
t®fa atai afac®i a®ta, arn ® ®ta- 
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1974 ] 'S 


^f, sift€f«t<l, «i «isr«'^ ( 

CTt»»-»T^^rjt?i5!a ^9w Vf 

'SI ^fs 

j «f«tr^fS c’is ^!r ♦tf<5f 
fw^w 5Ti:^a (133? 

9f 1364 

^^9 y^KmU i 

'st»T % ’^i^atasT ^ac'® 

Bt^T. witrsr Science Today, Jaiinary, 

lCi74 31W1 « ^i?tC5ra afs's 

sfe *ir!pr afit | 

«r«^j)l5c^ fsfs « 

'<ar^ sft'® 

«rt9»T ^19 cat»T-»T^'tjt^r-<a ^‘itr *tf«caf-{3 
I 

cat»r-»T*«fjttcHa tn’iUts? iiaffg 
^ *f?af =ajf<iTi ciraTa csfei i 

f<ar-^9r«. «}t*it{:?9 =^tcf a;ll >« »!SI@ 
tmw.^ I ajS e iii^ graa 
^tBSl xi^ 3{a--f«9 f^si alfta c^m 
'« tav 2Ft^ C9ti^i «ftBa*! xia? <stJ?ta ^9 i 
x(?F fas^r Br*i 'e c^tfS 

cm ai '"itBa^ xi^ m i '5' 

x|^l^^ at an-fai afa c*'lcaa «itfl 
C*ttCV3| spa^si ai aitBa*! xi?F m I 

c^<rtM ara xiaii 

^ fjf»t ^9 n«ri'$i I f%f fst'? m 

fafii'?!t, n?afe^—xiaif f'a, 

»<c>r cw'»n can I nA Bin ’^U i 

aaiass cnatwl xicaa—atlSa mm ai^a— 
»iatca"r, c»i«rfisi| ni^ac^a a^c^r 

«f&un, «tn- 

c^*iT«, fncin«: Fksh ca»tta, 

Wntn ^<ti »rtat¥ fantcaw nKas^l i 


^raatfin ’jisfatn cfta 
ft's f5tca sttifc^il, 5»H 

« *tt-n capita atraa ?f^'*f^'a5T 
aaaf «i?*ftc« “ts^Fat ajr ’B'*—a'a^ 
arsti i sialSa'® farncaa 
fa«ita i cata-n^^itaa'S xi«f 
’ tapfta ; 'Bfa’St *tvft<^p{'ita i 

a^RfC^a ^rsfafa "^a 

a¥5!i a5i:affc»a nrtP*\f«t 6 '« fai^fea i xi^ 
’!:a 9 fwSi?flr ^stfas 

»tfT5 sjcata 919 fitafna a^ai 

ata 

^(■?F^ca fa=^cacaf f«s ?ca c^Wn 
f^:c« sif’tca j aar«—i3« ♦,'srca 

a«i atn <2tn'9r«t xjij^i f^f^g 
♦fca «it^rc«a c¥ c^tata ’Bfa^t^r asaca I 
cwtara-’sitf} « ^acas^rjfs -^ateiqsTta'^C'Fa 
^Taarfsfs sfca caa sati atm 

ttc? '6 f4m >ar:? ca »Ta'*i aatatHarsT 
ntJic^i ^ncf, ^Tcaa atstwa « aacaa 
fi^ata-r^ar{-f 99\ acicn ^3itrir 

«i«ia£si I f5ff ’lat’if^fcaa »iagjt 

ca^i f-?»t nJH faca I Ftita ^.c^ft c^ifg 
ca^tiB aatcan i nitcaa '^tnaa 

«n5aa r^at^a ascn 'stcas catn 

fataln ^c« caa af«i nca ? i FiJtcaa 

Bt*r 9 '®t*f neat afs-^aafe^ 

9 savif^atB® alad^ i aalB 
n««ta xi^ «if5 414^, aac35i xi^4 ^*15 bH 
at '»t*t 'Bf^nta i itjtcaa 
Bcai c4ta iiit>T ^n^cm »rsTifa 

'«H!*!t«—Distribution I FT»Jatt?at« 

faaffca artnr^caa 'ima aFata^f a?Faajt'f 

ataSf a?iti enm ajtaf a?«, 

nTtnantai cainfa atata^ •m i 
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’irt '« n’it— 

«rt5s*i 1^<cf 

>T*r9t? ft»l1 *11 I 

^5f^i -r^r^fw cHcf. f^-r c*tt?tf 

Pt«1*r (Radiation) 

V?rc^ I Boltzman, Gibs, Ray- 
kifih, Jeans «r^f^ 

c?<rt 

f*f»ii 1900 5Ttc»i srrl^ 4^15 •?* «r*niJi 
^ sFtfc^t^r c’f"! i '*f5 

tffMR ?frtT «f¥« ’iim c^. 

sitl f«rc»i*r Quanta I cs«ftit^f*l «r^r«W 
ntfi’^r f^cf fsPf >?®f5 

<lt^t '®i fiin ^t6ta*ill. 

I ■« 

C5ll srrt^F-'ifafC’* '»rtst«fai 

^^fr's I ^1 9i:»Tl 

Sit I 121 »rtc»i aTt¥ 

»friiTar 5fifc»Tar, « 

*t?t«ff^ctnjl »{^5Nt»1'sr 

Wf csfNii sracsisT 1 ^^^izvw 

0Nf4¥ « ^fiftsi f«»! miw 

•?aB <rf^4l I cspsisil, ^18 

csir>i; ^tw c^ttf^t4 

^r<fisr»isi «rt^si®8r^sr 1905 »ltc*f, photo¬ 
electric effect I WZ4i :tttw ’?af C*®! 

®C»lT?, nzw ^ZW a»v srjTH 
sr^'rrtnjsi* i?c*n \ *nt? ^ wvt® 
•fTt^r^cn SI'S '«f^^fsr «ra?w sil 


I f^Wfii [ 27 «s| 3l 

WTWr^-^flin—light quanta-I mw 
n^'fl’TtfST ^«Ns( ^ac^isi I c»il sf^^j'hrsr 
«fcitr’r fwi arty 1 ^4^ *1®*! 

>r’.^it«sr^ c’?tsr-»r<'«rftisi 

(Bosc-Statistics) ^rfCS f<«frt® f 
sTC^Tcsr® <rr<’i5tf8 c^, sfiijsT 

’tir«fB ^5, c¥t?t^i =19, ®fi®i— 

>T9tC®« »Tf<ttC=r1 9t9—f^f5l9tlf mtC’T'*, 

^1 5^31 C?9tC9:i I 

(jj^f'&l Jf^si =i^5I 9tf^J 

V99t9l ^C=19f=19 =19 9FR^Fff 9^ *f9t<- 

f9?:?9 9rt9 ff=iff«i I 

C«t^!T, 59 c 89=1 'Stftl?! 

^=l*Tt^¥ 9FR¥t9l—i:sr5=l, ir-C93T^ «rf f® I 
*tirt«ff9c?9i cTf^c9i=r »i®Bi ui®Jit<i 

C9t»r-3T^^il9=i ^^^^=1 ^c9 =11' I c’it*i-’f^'^rit3(=i 
«f«f9*r ®99t9 =1=19 =lC®T?f ai^PT 9f9C»[=l C^', 
99tC»!t^ C®r9t^f9t 9irf®T. ‘fl»!5E:9f 99*19 
tSfC^r =i?9^t9 ^-Itf 9t fs?? C^t I 
f®9 ^fcsfn f%3r ^revtri 

9tsi f?C9 f&'%9 ^91 9t9 I 9^fc*lt9f-C9rt9t^|-9 
:9M® C9 9f9'^9t5i I *fc9 *i?l<r9r«r9i 

C?9C91=1 C9, ®l«t?r ®fl®t9 C9#!TI—C9*rsi 
^C»1f C«ft^=T 4:^? f5J? I C3f 

spin 91 99^ I 9^*1 9fpF'9tr5?9^ »rf« 
'« ^t9^=l wtf j ^rtCf 1 9Tl9t9 ^- 
9¥C*19, C5?t^ 9<^9jt9 '« RlSrt'? =f^^lt9 I 
99tRflC9fl *19 f®lT®' '9 C9'f9 
^ta ti^9i8 »r^9ft99 9f59=l 
9fac9i=i,—=it*i 9c*ii cffH-f®at® »^;tl#fri 
9'i»i 9rrc9t^-c9ft9t^i—9ta cvfsi 

f^si c^t 91 ’ttf"*t9 « CWt?H9 »r9f93 

¥f9=9tai C9t9“9r^^it99 C9r=r 5C9ri 9tc*ra 

f9CWtf f*99 9ft9l C959 91*1 C=pft-f%9t« 
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f^Cf9l ¥C«Cl*f, •VCfl 

'itc?^ f=^f^-f^nt^ til fe*r^tfl 

I 

5f«fi ^tflf c^, 

»tJtf*ift'e, »iitir«ci»f, c^ti, V- 

»[mtaps 

Sitsil* • 

<tii extern 

9tc«^*n ^*5 <« ^r.?^ '« f^cw^ f<^rt^ 

♦ 4^1 ©cict Cl, ©If"! cwti 

citn-^^iniJT mic5( 11 csfiti 

I ?i^ii ^ci «itfi 11 

'9tif^ wfiif^! 5T^ri iC'ijsr 
itcir itcir itafcii ^n*ici' icwaia 
•ic^f c*ii«tcii icist I «rc»i ^t«>^tfiiif 

nit^fiin ^ilc^fsil ?c^i I 

Fault’s system 

fill i^fti*iTBit^ti»i >«^f«li ciiit*r ’ic'siarc^ 
ic»lfll9ll— ffJtr tifC^ *fflf C‘irc¥ ¥11 
*<11® Sntci c¥i ¥itiii irci 
11, tfi'*l C¥tl nwricil faf^c® I 
5Jtl»\9 ¥111 '9 ^tl 

^«tl=t ¥111 I tl^ C11111 lt?tl ^11 1^¥ 
¥¥t ¥^1 ¥rtfl ¥Clftt I CarnfiNl C?fil 
fi^^itir ic»ifii»ii—c¥n,¥ti mm 
Cl nil nfi—«ti 551*1 tc^« ^t¥^cii 
f¥ tai «itnfi ntiii ? ii*i 
fiwii ciiitm »it^jirc¥ wti».9 t^f 
Cl^ 1¥1 I 
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niKfii ifi''® *!^¥m 

11 'StlT ItJ ¥11^ Nl ¥111, 'itm 

=5f^ltl< ^tlP ¥11 ¥(5 HCia Itl Cf¥11 

cm :— 

1. S. N* Bose 70th Birthday 

Commemoration Voluaic, part, 1. 

(i) “Plancks Gesetz und Licht- 
quanten hypothese” 

(ii) Warmegleichgewicht Im Stra- 
lungsfeld Bei Anwesenheit Von Mate- 
rite. 

2. A Text Book of Heat: By 
M. N. Saha D. Sc ; F. R. S and B. N. 
Srivastava, M. Sc; Allahabad Uni¬ 
versity—1931 

Bose Statistics of Photons in a 
Blackbody Chamber. Chapter XIII 

3. Wave Mechanics and Quan¬ 
tum Theory ; By Arthur Haas j Ph. 
D. Prof of Physics, Vienna University. 

Tlie Quantum Statistics of Bose ; 
Chapter XIII 

4. The Physical Significance of 
the Quantum Theory ; By Lindemann, 
M. A; D. Phil; F. R, S, Prof, of 
Experimental Philosophy; Oxford 
University, Clarendon Press ; 1932 

The Etnstein-Bose Statistics, Chap¬ 
ter VI 


iiCSSTai^N 






^'5[3 «i^r^'®»r a?^9r^^ »?t4i ^In^i- 

c*rc-f—*itfli 

c»|9t I ^%\ 'e ’SffJit’Tta «^csr 

"^c^ivTcitfl «rtrn^ 

^tsi 

«r*T^^T ’^c»n *!t«ii «rtfl ^c’no c^t^i f^c? 
nii*i!!f^i iftf^ci cnq / 5rrc?i »itwi 
nscsT ntsfl ntsmsfii f^c»fsr <rti^9 

'«rt« 9ft=»'frwj» I 
:/fSfi ^rf>r I >isi^^^cvrfl 
« vtcs^i, 

c^*isT ^cnt^csm f '«ri§^ '^■i?;«t«1 ♦ffK- 
f^«fc»[ ‘c^t*T- 

50 21^ *3f« «tt«!^fr®^ 

5ic-si»jR-ejs^s ^c»iii ncsi^w 

’ftil c««fc=f «rt«f 3T*itf?i 
C*f95t*f I ^tait?i nm i5^ witJjH «it?r 

«ic^t5r5i I’ f^Pr ic^fic»isf c^, 

^t« f%5f »i*it’r« I fwsr 

Uf^ ncii I c>il «r^^Ts 3lt-i 
»ICf CTf<l1 C’I»!t*ll 

??rc*!!r—nWrt i?t'® 

f ffH >T^i^ fk 5tl- 

ffsr *(c«l mmliwn 

I 

4il CWltll ^f^^C*f 


’T*fsr c?»r c"ftc» 'srfs^'s fc^ *f?wi i 
etsfrcv «iif ’t^a c"ftt»9 c=ic*i -<^11 
Wt^, mw fsfCWCf ^t^fs 

t>« fls\^, f<ftsC5 r«f2f 

or-r^t^w c««rc^ Vizm =n i, 

s^1^t*fti^c^9 ’ri«r c^fn^r;? 

^tsit« 1939 ’Tt’l 

cnc^ I uf^l *f?t<- 

f^sitr«?i «r<fitrr¥} ^artfif >«sf. 

««>r.-f>r *fH vta ^wrsr ni:^?i*tl i 

>6 f^®t^ ^inim I 3nt?5r 

^ f»« i '95^ 

5F»itf<9f^ ^fa ®fiT 9 
f^*\ I arwtc^sj •inai’f i ^fa »«*?rsf 

cnKatfl c^\9fnT m^n ^c^vata i ^tfa ca 
^ta ¥tsr wmU cn'^fca f^fa a^fa 
na a%! at^c^a i «rtata =afc«ra >jacf 
^tc^itsai ^ac^sf uia^ atat^tta 
atc«ra »rtftaj ^at^ai «a?afaraa 
afeatfl «»tata aca ^V9 « *ra'rt<a 
atatafa^F au«acia wt» «rtata *l|,*fjc^tvjta’ 
aa^ta aa i 'aas n^wai® ^^ aa:*® ntac»i 
«?5ata f®. «in-fna fafa^r aia an »aa® 
ara^ta a?tfa afajtn® aaata;— 

ai ata afar arta fca at i 

» faw annta fa®tn, faarfaa(t»ta fawm 
’f caw, ®^¥t®!-9 
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f5*rji:^tTprt5r «ift*i:»( 

i* Jiwr 

f^f4 i?t¥i fvcfl cntii^ ^r?r c^a^m 
»rt«fvcai« ?fC«fTt «rtf^ > 

cntcl cn^ifst i VHcaF? Hcnj 

*fjrt« i 

▼tcapff «ii^ »ftvc»ir f%Rr cnti' 

ft*c*»!r c^, ’«l 5»T I *tw f«f2i 

T^^ <r«i-'oi«fitnc^F?f nc? 
c^caF ¥*iaFr^tfl f^sifsr 
1945 >Ttw. -tfff >rc«r 

?C9 ^k»it I '^U ’oi:r*(t4 

5iwr ff*! 5it3r ?t»it*r i 

•ifsita ▼rear fsf^ 

'®i \ .jtiinfl c^ti> c‘nn i 

1947 »!tc»i ^tarr« tsrt^rc*! 

^tf*f ^tc^ '*Tf*lN ^9 '« ^f9^9 

f?|fi|?r BfSfl 1>fC9 I 

vrt9it»if59 c«tnTC®^j c«rc-r f%c9 
C^«r95r»f f»f^ «!t*It9 »T9C? 

cai’jf I «lt»lT9 

Wts Wt^ ^C9fliC9lJn pF« 

9C«lflC«J9, *C?C<rl 9t9l, CSTM^l 

¥M ^als 'Sf*l1 f^Cl cntl I ^tPf 
c^*i*T ’9t9 ^aUi 9ffi[ r ^afB ^\ 

attaFc^r f9®it=r ^c^^csf ^t9 ^t*rt9 ’tC99Ti 
¥91 ¥*1 ¥C«1 91 1 1951 ntw «lfl5 

<if«it9 c9C¥ *«i:*ii59 

¥I9t9 WCW ^??caf«f 'srtC’T I ¥99 
'fli St9t9f9f{59 919 «ff^ *11^9 <«¥ 
9t¥fj fef¥i I 94t5t9 a^i-6:9a Taai c^, 
i»rta9 f^^tena ¥4|¥^fa1 aitiTca c^t9 

Cf9ti:99 91 <9^ <995 WTanf« 

f9W9 911 ’¥aH*r¥ ¥t9 9*1C99—*^f 

5 


9ftc¥, 9td *9¥iJt cm ^saV ¥« f«rti¥. 

■ar’ftJTI ¥T9 ¥aca i’ 'tra vfll? ¥91 
¥C9 'wr«rt*f¥ ¥¥l5 9lf9 99 

f>C9a csfeC'f ffc^9 ¥ta ¥C*! 
50 *ffS3 «tvf59 ¥ai nuia 9C91 1 
f<aif9 afcaicaf 9t<Ftl't^9 ai? ¥C-^a 9*S1.^9 
^tPi 9c«t>' I fV¥ ^ajt*f¥ 

9r^ca^ ^fa «TNrc¥ «rtaifl 1>cat991 

1967 9tC9 ■«r9t^ 9tC9 '»Ttf9 fn^f?t91 
99t9, a^ta ¥ta m 919 ^’ca 
919^ feaftrc9a faata f9t99i <9^ 

94ltf¥¥ ^:c9f f>C9 PiPf fn^ta ¥t9 
^aifa^ta ¥taf^c99 i f«f9 ^ra ¥[nta pTf - 
carc9 «Tt9ta 9t9f9¥ *ffr« ffcac99 I 

^ra ¥tf c9C¥ 'fiints ca? c^ftiff, 
c*frac¥ «ft»<ta C9ca i 'oimta c»r^ 

C9\¥r»tJ C9C¥ 9f¥5 ¥9 fa I ^ta 9[t«f 

9[¥c®Ta aiaF '®i|^ ^ffar¥ cafn fie9 f ¥tl 
f«f9 «rf99 aca fac^ ^fac^ai 
f»f% ita’-¥i'i^c*ra ^a-¥^ta m 

^faiaMcsaJ 9t9ria faaa, caafafcaa mew 
f«fa ¥5 fs¥l ¥3r«9-¥tC9a 

'Bfsj^a ¥ca ¥rcfa 911 ^i^’itwa mew Tb^ 
¥¥ ajar ¥ca *f?C¥9 caa 'Ifra ^rtaa 
ferawa 1 faala ¥C9caff «if9!5 ^f9¥ai 
mim 'tta ^i^ta ¥ai:¥— -fl ¥tata p 

faam I 

nc^Hfa 9t'5¥tata 4f¥ '5'fa fa»i 
araiatn 1 f^fa S*f9^ ¥car?cai9 !SF9ataraac¥ 
fawra fi9»i Prc« 9j nfaca, ¥tfa9a1' 
fa¥i ¥ firi^^fa^ra ^tcaa faf¥¥ ¥ac¥ 
91 ntaca ¥tai ^tcaa c¥t$fc¥ 9^9 
fca 91 <99^ ¥ia ¥c*i ewda a[:‘a-i5^ai ^a 
¥ai nsa fta an ¥fl 911919 - 

ia{af9¥t?¥ f^wta ¥ ¥ta aja^tf«¥ «rcit«t 
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3T?'y « a!4»1-5tc^ C^tiVfr fi 
^t<*»1'c?i:^ wsffsr^ uaicaifir ^nts 

«t^tf j^ftiTrsf f^wfi^cv mn 5^51, 
f^wtc^s siasf^ aF?T>TtVt«Cn5 

vtif ! *-<1^ mw f4.f> f^n» 

'ifr^ ’p:^t«r nr<iara 'tts 

cn ^faaji? ^C9C«[ I f^J'SfsT 

nffl?? ^m, <<i^ 

*(t<(TC*r ‘®t5i '« f<l®t^* «ff6<Fl SffHSI 
5Ttt9!l «fEt4 -SPal I ^1\n] 

■stats fSTWr^ fi-?:! « srsta ▼Sisst ?C3Cf I 
fsfif r^cnta-ffc-fta^cffa f-i'aFta 


m9* aiffatt*^ f^vta m9 '«Ttatc?f ftif'H 
f^ja cifti? i c*tl fijt^-t ’■Jtunfi 

^t9? ^c« c?:s fra i 

sitJf'ir’lft* i*3iffl?t fstscalT fatatatBtf 

a'? ^tf J«ata c*rf sitn ^rntiEst, 
fasi ^ff fartrs^ ^tfTI '»itatc?f WT 

«rt«ra ( 'tta 

/ftrf ^fa, '^t*iii c’f^ 

^ta nf'isf 'sj 5 [*fa«l *ffrs ntfa i ^sfcaa 
^tcf itt'ifai 'Sta «raa aqWa *rt1% i 
•’tar-ica ^‘ta a^t^la sffs aatat^ 

3sraiT3»f*s f^cafsa ^fs i 


arsT^ata 

(cia ffcaa "ifs ) 


wTtnar »frstisr^N catr^ra arw «itata 
afaJi afasa 1923 ate®! «rtata facaa nca, 
af«r« ’«sTcn« feasta 1 witata ’^tal 
«t-iT’«6w >« acATar-’ra ^r^aaF aFtcar^ 
X’^ af«'C9Ft ajt>M« Tifr^F fs:'3? fncsf^?rfa i 
faaa nca «rtf<T^a ^t«ai «{tfaraa 
^naiatf 'Bitatcaa staa atni i af^caa 
•Fai atatafta artaal fsasfca a^ta *ra 
aftatacvftatf ar»r afrafifr ’^tss! 

affataff I '"ftaf ^laa af[ fafs^stnfs 

s^f 5 r^« yfzw fcarta i f«r^*f attaa 
CS1 «itfa afjf>, t»ta ca »rcs»3ratc«fa 
fac")a '«ssf«T?fr s«i, astral ca« «rt«i^ 
ncf ^tnrsi \ »rc»Taratcaa as <«aa 
»ta nfacac-r—afc¥ ar«t *<?tcaf cftc«t 


f^c^rs^ aw atn atica fart 
aa, aatlca? faca arar^ aaFfa»t ^s?t 
^ars «itf^ «»ta ^t^c^ csffa fa i c^5| 
^ra ^frt atam fta ai, astral fsEn 
af^ai cf? a^esa tai— ii^ffta 5a 
ata cwai afars Pica cfN atc^a aFtcf 
atf5cs 'aaaa atria afar 

f^ra aca ■aa^i fafa caa sea ft aa 
ca'ttrtrs ■ata caatrsf I srifa«?fS8j c?tra 
5t^cst «ura aisa “atsaaatai atattp 
cars ■atna at »a f^ca atata stra atca 
afea atra i atfa a atafa sta ■i^-araf 
f«fcafi*ira, aesra *«rt« esj 'Sicfa ^-aars 
afcaala af««*« ca atstsiff 
artata l^ttai fawrai aata. ^tca atatt 
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*rfF, 19 f4 ] wjw 


fVg f5a?t *f5?¥ 

fwiT =9Tf[3r f^ri fV spar^ ? 

«p<ftcat c<st cnc?c¥i I* wfsr 

fafwt»n 5ffaar isrr-^.?tf 

*r?»t3 ca| ; «rtr*l^ c^j-j f^r,^ 
r^CR ft f?” f*r iSf'Jr'f c»1 

*i»f siai fift 

nt«¥i C5fr»»i I 

’fJSf ’*f'S4^'5tC4[ 

I cn jjCT Bf'il C^fsi I CPf*r 

3Tca=T *'c»it«iJi ^r«ii sr^il 'srr^i^ f^if^?r 

ftri «itt:»r, sjftar «« 

ft| ^^jrc« 

Mr? 'iii»-'«r? cw^Ti ec-n i 

c^sr ’Stsi’T^'ltaij ^f5i!ivri I c^ 
c?t=T cMc?a ^r»^ c»i«rtc5r ’sji'^i ^r« 
»ttr? I ?ltM CM? ^C^^^ CB^l- 

^irssri c? McM "sfrr 

tS?-'^?tsri c*fl I »rt»r «rf;*c -«? ftsr 

"53 Mff M*T 

ftH fr^, M3 f'9^ MtT>3 

?tr? ftr? 3»{cM ft f<<fft« 

3ft'»j4 c3T»r ?* »rri5TJj3t?3 ?»tft 

lic»'1, 3csf^ *£51^ g3>3r% 5<ri( fs i” 

MMr? cwfMT “M9 ft’'—Mft 

“•rtMi art*! ft? £f?f«‘J?9'ar(5?t?r4? |“ 
*«. ^n, ftft c^i ft I ftsf Mr? 
?ari?. cflf®C3tr^ '©raft, ?t?cw nctcift” 
^©itfifi 5Tc^r?9ii c»^^c??f ^ri CBC? 
^rvrin c?r?—c? ?t«ta u^ftr? 

ftn »rrM?3t^ Mw ft« ftn ^tci 
\ftCT[ r?ft nt?i V9 ??r© mM?! 


Mfl M«t9 ?rM? c^t?r? cT'tt 
?c?i I 3?r fV^ c?r? h*? csftr??? 

?r«TJ? r<t»Tt?''*r^c^n '?i‘9? c«^ ftc^^l- 
?? C3ts c«fr? §^:© '*r?ft »’ 

cac3 sTlftijta ’BiitKJt ??:?'! 

'®:?c*’Jr?3 3?s c»c«f sj^sc^ ^sj? ft?ft f 
>«!'5{ ‘ft ??1 MV’ fttft 

§3 ?33at^ 51f3‘3t3 

BtC’# ?lft I 'fl^r*« '?r*(i^ c^c? 

r»C3 fCS «rt9r C3t»fC? r 

■Oflft ‘?iii3'fC33 C151 C-<^, ?tc^^ 

ft ? <§3 s*fr? «ft3 ?i M? 
«it't‘ifnTr3 ^4-1 ?u? i* ^rw* 
atg, ya'is 3fc©3l 'ajNt^r ?«rr3 

Mnc« I 

1^4f ^?r«i c?iT ^XHU ?tc? <iir#ir?i f 
’nf<)T =T^ft ?H5?tC3f C'^M MM9 «lt3 
,* ^£^(3 BU^ ?rr»i, 

ft^ ft C?a «ltsi3l Iil?| 

?C3 ^1 y *fn5 ft c*!^, !j% 

ftl<rtii Ic? «?c? CM'S sii I ^?tc?i 
^43!?? tb'jfi c?t?r? ftcK ^f?srrs? cm? 
ft «rfftc3ft 1 3t^?fc*r? c?r? ?3 

tMfe t’ ?f3. 'ilMrs Mft «If*ts»TC? 

>4? ftft «>f4‘T?r&f3f ft ^Z^ CM3I I ftl 
Mnft f3»c«tf3 3?f 3c?? ?i 

c?4 ? CM c’lts nfcfli^r 

c^c? ^ra-f ftfcfl ?fC5rc? ^rc^Jc? «itf 

ftg ftcs Bfl ?l f ""JN ?ftd?CM Cir3’95 
'iTfl ft?:? ft '*?^i FT# >flc?':? I 

«itft fta^*! I ^3 c®«t3 

£®fs»l CfC? ft? I Ff^tcs 3t9C^« 

ft5r<f« 'fljtMa stft I* 

ft^« ^Ift fek?ii cn 

?i©Tf uft ?t« ?Tr? nxm ?r?— 
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«ti! ^ ftWfil [ 27«H 3l 


M csi^, fvi «tf *rtci? ^5 ?w 
^ttn «it*i ^ifbcsfi*! ^c*r c*i^ mzw 
'*4 »rc=r ‘H^tsT »P?P*ft'9 I 

•iit tsiwi »rc^j5r c^rt»r5 i 

4|a^a( i^ats n? 

cfc»jS ca*f »ir®j!TaiiT cBata^tHtar 

fena ♦tt ^c*! fca a^rwi i iareit*i 

feiata I ^n^ji nt'SH 

a?i»fis( ca»!i ?ca c^tc^ii, 'sit^ 
mw 9fii 5^ai a[c«il sfi, ^atca 
I ^:affit9i5r >T^csf ^a ata 

*»1, vtc«i^ a:»i iit^ c!?l I 

'«c»ri f*ff? r »ii^5Ta fasrai Jiscai area 

atcat '€a ?{^i5 cifcaffi I 

a»it^ *frac%^ c^1 c^ ca, 

asai:^ '*w^i ?’ 'etr^i 

'^a *Jc«F «in«a i '5a ^a^t^n 

c^^ «mar»traa <fr5 ajtai i 

«iiaa faf aftcaiata« 'Sa ’Ftc^ a^rt^iai 
a) I ^9T '« srnfa «>f® aa®i ^fa 
iFtasta atnta ca crcaci ca^ «ftca i 
r«f*^*t atcaa at?Ta«itl 
«}'»in6ar aii^wtcaa ^ftai ^rat^a 

aa 'emaiwa fsria «rta^ 
a^^a (fa^n) fnta i aa >faca^ carafe 
jrt^jafata ittf«fa ^tc^a—a^ta na a^l 
«fta '<i^ ^ataaar ^^wtf^ar 

i^ja aca 

a»ica ca, a«rT« »ltaatitt?l ^ta 'Sa 
ca^ta c*i*ti I c^^. >»a «itat>fa fasr 
ais?a afimita tsafaa i?ri atwl i 
««l afcf a ific^ »ia ^?:a mm I 
^an a»icai «ita ’a^tl caF»jcai csca 

♦ftfat sn I 

^tali *Jic*u c«ttcw 


catc^nr wc¥ *«tsT ^ fa«rc=c’f c^ fac*ra 

cacafca, 'irc« «rrafa c»(ai ca«ai fTI i 
« rtata c«i caft^ c*^ai cfata ’J'a'ai 
cat iw a*ii I aaa ac»r atn 
5a 'stafi 'a? aifti tfa c^tca cw 
I 

c>ifa5T’^tata Tt^a ^^la ^ten 
>na fV 5 a ewetft i 

d-rtiFcara aac?F atari ^aata #jtf5>t: 
f3wt»i t4^5c^a cataii f^tsf atc^ 
^ca f^tast—‘«f-rt^. c'sa iti, 'sftfa 
^tfa I ^fa aa faf-6« ♦ca 'ot^a&tc^ ’ttrsca 
5ft«r fifa sftai afata nca a^-sfaat^a 
«iaa «Ta*<i—at%a f> aca ? '«c=^ 'flaa c<F 
cwaca ? '«a c^i "fata, «rfa c^i 
'ec^ c^tafar ’Fca ataca ai i voafaa c^ta 
acafiicaa—'ca^ «t«jfMa ai aca 
facara •na^atfev car^l i -iiaa c'»l 
araca '"ft# c'^rata 

f^ca ^ma at faf^ T «tTfa a»i»tfa ‘^r*ifa 
^tata ^car 'sfcaa cf a f artfa itf?1 
^ta m c^tata sfcsf 'sraca affa ?’ aca 
af«T; «faa aaa *«tta ^fta 
«iTcii? ^rtata ^tatt^ <a^ai ca'ta 
facaiita ‘at cawal >< 1 ^ 4ta '« ^r^a^fca 
ac^jaat^ ajta cw atsisa ¥Htf| ? 
•a^a a^avaa c«i catca ni?aii c»tTC¥ 
•fcaa ^:ca aftata, ntcf'8 *ac’f 

tt^ta, atq? cncas catari facat c^i 
afcata at i 

1946 atw <taaata aaa ‘srtata 
Ifeartct® caatcaa ®t/fjBJi|Bajta a^fancaa 
aqfaica faSta# ata, ^ 1 a a^tta aacaa 
‘nc^ia, afa ta^.8®tta «fa at at's, 
'8ttw aara wtan amafaaFi 'araai aa ai i* 
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n-spi cHc^p fc»! '^r^rri’T'« 
«tiri5ST-'?ri^cs 
®rtst¥ c»5t¥ I *«ftB«i ®t« c=fc^i 
^it^rncfl vtf ?t« r 

CJftaFi; »rtfli ¥ri®itf»i^ c®i 

orrvt^ I ^rtnai c®i ^-wc=i| ¥tr«¥, 
¥tC¥^ ^caa ®ta 5 »l fV f 
BW I «vait*fC¥a ¥t®i—^c®)a 

'®itl» '•’T, ¥rt^-a aca «tc»ja acai 1 
¥ta¥ *tta f&fa ^a^ata ^-atc’r^ ¥Fc^ 
cacH f¥ca <acJTfac¥a cafa csf ^rtafi:® 
caca, ¥taa '®rtafa a^j^faca n^jca-ra aa- 
Tfraiar cat»f f»c® cac® aca 1 

sn ca, '«rtata at^ cwi'^ atafa »faa 
fa aara tana a^ta i cafaa a«ic<aa caca 
a«ai 9caa. '^ta 'Bitt’ia faa ’g^ja caai «irtata 
a¥«a"(f^ «ratab*ar aaat^fa^r afai c»rc*ia i 
f*fa «fta a*a a^a Ptat^ta c^itai; 
fwatsT ®a faa ca c¥cac¥ »f^ai ^aatca- 
^atca ate® cae® aa 1 ‘•a^ ^rc® f^fa 
‘•aPr’i^ Be»i atcaa, ^aa ewe^ ¥TC¥ at¥ca 
ai I H^tata caa atata a^Ta »raa atcf 
at«caa ae?!^ cacH pFcaf'awa—puf^a 
>flaa caai l 'BifaTe® *®ta* aea ®tart^a— 
*afai aeai caeaa 1 1 *rca artai 1 ’ 

'laa aaiat®! ®lai atwi-^tatai-—at®ta 
BatBa Piaa®a® ( ail caf® cataac® arr®- 
atf% ata facfw ^raa cac¥ frea 

»*ia acsTcfa t ^eaa a«aft®ta a^'saifa’T 
Iftfea at'^c® atai atai cae»iai ^18 
®faatfa®i ait^ cata, atai atata ate® 
at¥r®i, ®tai c=a^ atca^ ®tc¥ 1 c¥t^®tl 
aL»i ®ta il « caci ^»itc¥ faca at^c®^ 
atc¥i atai 51® c^c»Ta, atai c^ikaa 
c¥cai aw area j ®te® aai?i faa4 ® 


ara lean 1 »Tr®iaat^ caf^i enta 

ate® ‘«ca aesf at^a c®taia cate»inra 
®r® fig c®eai ai 1 '®tf*i 
®ttaa ®ta cacai cwafc>itai aaata i ^fa 
^a faf-P® aca fatsfa ¥tc® bc«i at® i’ 
aatata ®ta\ f^ta P<ca ac^rfac^ia ‘ae®Ta 
®itatcf *aaa asta aaiaifn f‘f«i «itn^ta naa 
ca, '“ftata acaa cat¥l c«»ca cacai i afsj^ 
c®i, ® aaa ®rrtg ®aa 'aita ®taai f® f’ 
ac® ac®T®aH cateaa 'sttaa cB^tai i 
§aa ^na a^i a?, af:aa aaa^ ata 
aic*? P(c®^ a^at^ «ii® t Irai faata, 
®t4f cat®, ^tai ac®raataa an^afa ®ai 
'"iieatpai ¥aeaa i f®® at«1 ^tata a® 
atat® cat®, atcaa ®rcaa n^^^^ ca^, 
^a®tfa® ataiita ®ai «rtcatpai ®aata 
Bpa®1 ca^, ®tiii ac®T®arcaa 
® aat<®tca ®ta «t®tcaa ®at? w ®aca 1 
cacaa afeiftfcaa nf®?® a^sfi aa ®ca 
amgi caa 'a®8i ®[rac*[ra c®t9ta 
‘i)carga "Bita acu ca^ csftatca ®!i»t 
ac^ cncai 1 

31 ca fecaaa ^fiiata ^itisilfjta ^a- 
^.Stc^a a‘«ta^a S^aca ac»]arata a®i- 
af® 1 f®fa c®i 'aa, «iT^-a cafacsD^, 
®tC¥f^ ^ta^ C®1 -Biist^ta I «taf®5ar atata 
♦fa atanata aata€a ^‘*.aa i 
aatata a^la cafaa facaa af-»l ac^« 
®i ®ca^ n®fa facaf*ata 1 unt *faa 
ca?fa %aca ac®iaratcaa *rfca «tat«sar 
^af^® cat aata^caa faa \ aati 'atata® 
caaa ac^iaata^a® c®afa 'Staca ‘a®t faat 
acafaa, f®^ ca aagapa 1 cafaa a«taf® 
gtfac® c®\^c® a®caat aa «f^5[ ®w 
facaa t cacaa a'f^ta aa ac®raaiaL 



ISO C 


fVc«T*r 3r*«!c¥ i^tPrci i 

c^iftrsr c»»c«if«i»»; ’»t9*i 

1%, ««i!>f?iT 

«« «Tcsr» sf*ii fsfuri?!, ^tr?i 

i!f«f»i c^, <tir •tr’P’Jtfl y!"^ ntci 

w c*i^ «?a nr? i c?nnt*i 
c?N ft? ftftr cntn 

^^l^^ f*i c>i%l irtflti 

nt^’rni i* w s^r^f 'srPij cnfsrn 
Titir sji cnr? s^tcs cstr^r fnrflfsE^tH i 
• ®t: ftr, ato nc'®TW'ftrn?f 

n«Ph *3f® Snnr^ «rr^, ^n. 

’ntt'i c'4c^ ?jfntfl ntnl 

ftrnsT I 3T*rn«^ ijsr <[rni "ft?f^r^s i 
n«ft5» nc^TariJtr^? —lni 

1974 jFftrsT 'BTt^ ^ fcnn cnntii 
JT'^t^r^ni ^naftn cnr*! i fnri cwR na'sai 
cnt?, w? ^a*, ^jsjns 

ciftsT atsatfl ftn I c?? i^n, 

ft(&, 'Sitna ftrisra Gift's ‘??l»rSr 

®n?tfl vijc^c? I nc^T=»atifl ntr^a ^nw 
arn nat^ra^ ‘'flini, '•cm, ncn 

'«i'sK4i ’far^sf i ^n^ir^ ifffnc® s?,^ i 
a? vsrra c®r? anr?*r ‘«ca, -4r?a 

nr»if»r c^' i ftfc^F c?i wear 

ftfl enr^ nur^H =>1, n^nr<p^ 

ntnatata wc^ ^rnatne^^ 

cnr^aia ntnatc? f enft^ affta f? 
^ftsi’a’ift I ¥«?i n1*ini? »jt?t nai. 
ntntfl ?ia f*r?ja-“'*?ntn 

ftfn f^w nw ^«cn ^t?tr^^ *?!>«, wt'e, 
uirwa nartr? nt®an nt«it'9 i* ftir«f ftit 
cnr« nmas? fi^f 'Bitn’® n¥»iiv ft® 

nr^itrn ^ i ftaftc^^a fnftvi- 


nf« «ap r??«. fn^?. nfntir itnn- 

«t?rt 'tra ‘i?t?Ff5i* ?fc« 

ftca •aas «»tcai vif entf ‘acncaa i 
^aaft»i men enffn ntnena errata ( «itfn 
at'^ ^tnata nna <¥^1 ntarsra »rc*fn 
c^:a fnrnn isan «inata nrcatai arn i 
Kcn nan 'ntnrt ara ftrenn na ftrn io)>ta 
naca can nr#) nftt^ 'efinaffti’cs nrfnata 
ofcar I wm ^•(^.Stes ftre?^ 
cntca'na ^rai njcnc^^, ^tfaa nr? 'srn^ra 

arrmn ¥9c« wrn I afttna ftn n«ra f5r?a 

nwr 4tc?? nc? «rrnfn ¥ca ?ni nnr« 
ntcan fti I 

2ai ?r?«Ta) n^tn lO'Jra ^cn c<!Vs!cnn i 
cnftn far?^ cnrat¥~naa nca 4rncin 
^ta ntafa cat ^atn’T ‘cara’ i n^i 
na ¥an nf^cna atawa arn ¥fV nr«ai, 
attca catrn ftf?ca ^fa c^ini nat ncni i 
u!i¥?n aft^fn, <«¥?n ^jfcnatafn, <«aF?5r 
?rnT^ ntm enrna cnT? i nvrna 
nrwt ^tnT?i ¥ca ^tcan cnc-ia na’si fata 
«ifrnr&‘^1 na sncni i franca ar^ara 
fn*f? ftca ntfara nT#tc« afaca ftnta i 
am at? mr? n?nc¥ faafa ^rf^narn 
oftftca Rn enwa i •a^ata? cnftn ?rft fn 
'5 4 cna anmatfne? «rfni i •antrn 
«*tnr® aaraat «i®t« ?rnafnc?n, ¥t«a 
atntcna ca ca?ta cn-ri ( ^»¥ttn '^ent 
^trn ¥? a? ®tfnai «rf?r ?? ?rn ?ar- 
afe¥t ?rtc? ?fl caac?n i c¥ta 
ra^ ntar arn ar#) arara naa taa?« 
^c*i ft?ta nt#tt?—?tr« na t.^ * 

¥ta¥ fan nra cata aa lest ai 19rn wftf- 
ata) fra, natnrani 4i cntnrntti nrra ffta 
awt*tata fara «ftatai arn c?fa ¥anTaca» 
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I c^firc^tsr ifti^ 
«ir>? *«ft^tit <it*"i fc*\i f* 

cnfefi ’ftPi c^ f^wrni 
^?lff <rr#CsfiT fv«1 I 

T c'^i 'wjt*itfl 

•^w f»rc«f I '•rtf? «ita ^tsfr® 

ntffl <ll'<tiT?' C^N 

Twf^ '«c»n I «jtf^[ 

«(tff r ^-«tt«l ^-It‘i5?c^ c^t»i1 
f^ti 'B^itt^ii ’«rit*\nsj «itii ?ynt?r' 
fsfC^r C^9!t»f I 

5lt'S^»l1 '« fr<r 3TV1 SFill, 

»ftc^ ^1^, -a 

'6 i»tsi c^ftftt fnciEi 

Itr® f^CT t5 ‘^t:» ^fi, C^iH 

¥r«El? C^l ¥ts\Tf« I .«fel 

c'ltJjtcw? r^r^ffitc*! c«i<t 

¥t*i fc'si r ^^9\i^ ‘fii§r»«t*( C¥ttjt9 f 
‘«ii ¥w fi? wc? f*i^r¥«t«i f 

‘ill, ^SWC'SI ¥f*fC^C6 C’T^tsr, >T=» C^f¥1 
¥t« fvr»t5? I’ «rtsf> vff'e c’«1 
cwfK I ^ c=?^ c»it® I* 

f?C5 lf^«f5| 

c¥«rc«i5» I 5rc»Tij^f^«l 
Rf^i fwtiT c^fiiii 

cw<rc^ cw¥c® nigtfl nr? cnn \ ^iK 

^t*it« ffc¥ cK?r w«iif ‘«r*ttcfl’ti!^i =11 
¥?W| ¥t«1, =fl Rf? ? *r« ¥W R i’ 

5»f« ¥c?r =itir5 i^t<rr 

^1*1 ftf I ¥fii« ¥?(¥E*r« 5ri:«fj^ 

c’ll ¥f¥tR¥ ^tR-i'ti eR»i3f«i 
*fr«t c¥ ^1 ¥tR 

^1—?3WTir ¥iti ^c^sr *^tnz-9 

•rifi ?’ ’«(rin, ♦•rtR 

¥Rl5f €=fW^f^t I*. ‘«rNtf ¥tll 


f¥ W«¥t« f *¥HR CSfRil *T¥tt¥ =|fV 
^'j^^twTcaa ’IfsifKtf *fc^ 

fnzn f<sj(-5r« RR^ R# awsi’— 

*fT¥W-Tt ^tRcf Rea atlWH 

Ret C'STtai witfl ^tiitSfR 
¥tti ill I 'ort’itt ^sta aft fif cncf, 

••til 'sitR «ita 

jfttc® tmett I 'stL «;fc«if¥ itc^^sr ^ai, 
‘¥fnl Ci1 ttCft, 

^tc¥ Rcf tt« til’ Ri, ftNttt 
¥¥|’ ttttt ‘coital ftcisfl c¥tt 

R^tlf C»5t¥C¥ ®t4e^, ^tl C^1 f ‘^T1, 
¥TiC¥ 'SlTtntf Rc« I* 
Cten ttett ‘«lTsr¥t'1 ¥t®C¥C'®1 

ntCf t1, ^{5 Rtf5 I ifl¥ «lTf*t ^tR, 
t^eaitf ^'fstsftl ct'atsHa ftltfi 
tt «fi^ seta ttic¥ ®tetl ti I 
««rtct| ai ft? taata tatia ft f tft 
t1 t^tsfiRs tttt a^®i ajtc^i ettfet 

^f»«at«i Jfsftatai «itcai «iet¥ ettt 
¥etE?, "tTai t<Tt »1 tact, 
cnit Rea i’ tft «sctT¥ ^ttata 
atett ‘fsa-efaRRc^atrCff '¥Tsai tJinttct 
c*!c^ ft?’, ^at \5 c«ffa Rea atett, 
‘«feai aft, t^ita «fi^ aia aaet 

«iaat¥tea fata errata ct^tsTia tet 
caTfta wc^ *ft«cai ti i Rft cafat tatet 
t^cartita, cataa faea tiett tai ae»ifat5» 
¥[ta ntacai ti i at«. ^ftatet -^fa Raap 
¥eai ti I ft? aT%5ftf Re® at*ii m 
af«?t tffR I ttt ttfct tmar ctRjt fata 
ottt Rea Rea ca« i . '^tta «.f*i carca 
caafa ai, ¥fc«ft Rac® nT«eaj an 
a?iaTf« nacai aai aifuTf tta «e¥ Rea 
Rea <aea i «ita ^atfa ft? vara nraeat 
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« Nwm [ 27%^ 


5»1 I ^c>Ttlsr, 

^t's’ I ^5f«ji ^arc*rr^ «»i cnz^^ i 
^ifij ’»«1»lt*f 3jjf. i?T*fft '•I 

¥ca ®fc^ »ift?i f«rw fi?csic^ 

^95 5?11 '■rmf^ «it*itcirs 

^t!i1 9C9U*!, vtiiil 
«Tfnsin^ »rr=««fti? ^c? cfi*i 

C*®! ^<1^1(8 «lf9 

^C? ^lifv ®^r»T'« ^ifn t «fiaf 

cn^ west’ll ?ffn3 *jc=T 

n^cii I 

26ji wtsiitat ^t«iti:^r« 

ntitw c^ aiiB? i 

«Wt gc8 I <8<r5T 

^fc^sT, qts? 

■JKWt^fST Wl C*rCf 

^9^^U *«ltrar «(f® f^fST 

^Ft^rcaf c^Htw. c^. ^rnrsiM 
c«n^»l« »!?:^jars«t^ c^t>T 
firt®fi», ^mu '®i^/ f^ct*r, ^<f«i'e 
^1 C^KH CS(*J«fl C^C® ^tCSfSj, C?t<t C?CFf 

®f®c® csil’, ®tl ^1 

®r*I i C^S! wrt*lf5J «< If ^ f 1 C« 1 S| ?* 

tf(nci fffne? fcsf^ *<1, ^t»Jtcf 

cf cf® fttf ^1 ®T^ I’ cm^ f»ic*!=T ‘itc^=^1 

^1, <<1 I ^'nR^src^nf 

ncf c?«ri isa, f ® ^iw c<rfi w, 

^tc«i f «rf I ^r*fc»i 5«1«8 i »«f J w 
fif, ®tl c^ ®T»cf cn^tes^^ ’^tC«f^l 

«iT« fc*i ff fc^ f *m9f latut* 

»T^ file® ®f| ®Tef 

esmuw f«r*wi ftl »r^ 


ffciff, ®tw cFtr«t ^tcat 

C^f fc4 t‘%1 tff^CW 

’ftf*! sfffTS C^Cf ff«^T9 

•fcf ®Hsif? ^zw c?«ri f« 

fi»i} lU fent'TJii, '«f{ 

sif^a ®r«c*il I '■r® ^Tf fftn^itcf 

f<a®« f«cfi 511 fcf i5c*i c<ffi»c 

'’^tnc^l ^c»i. ffi c®i 

nt^cief I* f c^cfi f 

5ii ®en } f t»i cni^ \ ft*i 

^tfq ®f8t ftrte =11 

fUff*1 I C5W ^ ®t»i 

«lTff r 'Scf f^1 =rfC® *11 fifCf ^tf^ ®t3 

3f1f*i*it ^Ttc» c^flw I «« *i^e«i*i 

*^T^1 C®1 f*1C«f9 -(^1c«5 ftifl fft 

=11, tf^ fm apilN® fCfl 

c®tii ^n,%< stf'Tfl ®tf '«itfH «[i? 

f*e® rrtaff m f»f:iffcn5 ft I f1 

f^S «rr«5twi VM fcn 

•itfl «rt*iN ®n^ «t»f « cff 
c&8i faff I nm c®i «Tc*if ®ffr «i*( 
ffarn fca at?! sen ( ®rc«f 

ffcaffi atet fasrt arata i acfffw 
‘®a=i fa^tc® fca area, aitfa ffta 
® facf atcai, ca®ai caa?acf 
fata fa« i' at^ '«ifac® «ifac® ®faffafa 
ati^a c®t ®aa« aFtaa ca«^, ®®faca aacfi 
^tata ftli»ca ^ic« ntacaa, •sfcfjf atas? 
caaa ^icaai ®fata« ®tf^ fa ca. 
caa ®a?a i ca^ 26ta arf5?ara"fa at« mu 
aitara aca caai aa fa t farta fata 
at?tc® aca cacf aaa fata ftafa. aca 
cata fai aacaa acai ®ra«fEaa atfla 

>a»*lf ata fttca cats fac®i cafa^ 

aaa fac® fat® aafaa aaa caata 
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«itf, 1974 J »ii7ijarirN ^ 


«t»i, ®tvfa catcn-r ac«! cncisr 

«tra ’ift’tl vai 

art a«rtatca5f •itata 

nc«p caai f*rc^ ntai 

atca I aa '^cararca atapi a[c»\i 

at,'sta^ita fac^ atafa «rfca 

®kta a^ aat'si ? 'atata ata*ta’« 
'at aa^a ijcaftai cafaa 2al ca'3Fatat, 
3a) «frt aaa fat fa i 4h c^tacaal nfs 
cvtca aaa tacaa ‘caitta^aa cata 'at 6^ta 
pca cacaa r fa^cai afcaa 'at-rta «fat^ i 
6t c’F^ataf fail ^ca fnia I4t ffca 
<acari ^aafaacata aetata art acasja 
at^at artcaf aca I cn af'eal '«trt lai 

arrtatafc's at«art acar af® l 

fasten lot cT^staf ^Htat*i 

c®f) «?a ntrar^ >ic^iaratm c^ita^- 
’t'st ac»il I ®t: fa. 'aa. atef^ »rc^ja 
atia »TC8r i?t^rt at4= art aai aacaa i ®t: 
cafif^ aaiaa cata-’^jtfSaN-'aa aat, 
«t: fa. ^ta, st« v^a, '•att-a 'laa' 
cai^ aacaa, aqtcai aa^a 

«tta arail artatcaa i "rafaJ^ a^, 

fart i^t«ai arrfVcjra %«ia 'sifc^r, 

‘‘«rtfa '5a itai'e ai, fait at, asta 
'atfa ntfaatfaa a^ ftatca '5a ca art 
cacaft, asi at ata atafC’® ataft at i •aaFfe 
▼a aaaf i^t^a 5a ^a c^caf ^fa a^ca caia 
w»i faPfca 5cv tf^atr?) i uivfta aai 
*tt? atata •rt at^a c^itcaai aaa '5tc¥ 
'atffca cfata fairti faca 5a ?tciiatf»i*r 
aac9ta, ^aa fisfa at. «C¥ it^tcai 

ai t ^jrtta aata itcaa aatap ^ca 
fata? T^, astfw ^ta '« %H <rttaai 
TO I «rt ^»t TO1 *ffta f TO 

5 


ffa TO atfa ai c'll ?’ usta^aa awfa avit 
citatta «tfBi castart ‘flt c'si t^aartta 
aaa i cac^ c»^t^ aaca 'itt |la 
cacara, cac® faca 'ata grt aata ^\ r 
'«aai caiaata rtca TOati aai 
at aca atac« ataata at i aaata 
aaca atscaa «if^ TOatata aatt 
aacaa ) fa^ TOatatcaa >9f« ®ttatatart 
aai ca«t ^tua aaiaa at i 'atfa 
'4iai3 atai ai cacafa, cati ^tt \ 

■iit aca^ rta «rtca aaa ^t'®1 

f^a, cat aaa «aafaH ai^ja^t^a att^ 
faca cafa ^ 5 a<^ta 5a«.ata at^ caa. 
TO a^a 'sat^^ai^ atlSc^ ateta atci 
ac^ ^tci I ‘JifV <«i5 TO caatt atlSc'® 
c?a ? a? caca a^iaat caca aacaa ‘'«ttc^ 
artta «itaca ca'fia^l 4ta atcai ai^l 
facaca, 'alt atJpfsjai^ '®tc'f atiBc'® atrtca 
ca'sat acacai ate® ajata ^f^a, 
art f^ca artta rtitata ac? ^ 
cacaa %aca atwj facai i «»tca >t aicta 
Saa^tt aacaca f^ataa «frtni f ^tfa 
aaata 'ac'asjaat^a aacaa artaa 

caTOcaF f «)'« '»ta caati m TO 
afe ^ataa ?’ ‘TOl ca^tai caa TOtca 
'«a acar ^tew, 'scaF •tta f%a?F aFaata 
aaTO f¥ f '«atiat at^^ af, rti •at 
«t6« file's ^tart ft atca cacaa f 
caTOcv C'si caati ca'«ai ^cai i «?tci 

TOTa 'a^ti atari a^at atca i «al caca 
aftatcr *artj raat« rt| t I 

TOcaFt ata fact catacr ca^ia 

ertea, arti atca arta aati ateta 
ertea .TOtca ata attci» xt 
atartca TO eater art cacai attai at, 
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f 27 4^. 3? 


to C?rt f«STi:^ C4^?t»! 

9 mw |<Fr9l 

*ft=»i 9 ^ 1*1 ff ^ac*^i, wf^^: i?t<rc’r 9 ^r 9 i 
«it*i9i c^ sFi^ 

sit^ «?t 9 f«t»i c^rc^ nrN C ‘«it?i 
f^*vC»T ^r<ii c^sf 7 'est'e '•rt^ «5tf^« 

<r}^ I fV '€91 ^f9 ?’ 99 C9r9 

9 t 9 l Pir ^9 9 t 9 9 tfl 
C9^9 9f€9t9— 

9 rTC 8 rl^ f€g^ -5119 9 » 19 t 9 C^t l‘ 

^tsJT 9 ^tfr«€ i$f > 41 ^ 9^9 f^ 5 T—-i; f 99:9 

9 ^ <C^ 9 tt 9 y^^i^ I 

C9f^ 3?f9t 9t*1C9 9^4 f9rC9f^*<t9 C9i99l 
^9\tii,^ 9191 9'99 ^<29 9C9I^ 

f^9Cfe f9t ^9* 9f9C^l 

'9191199 I «rt€f9Ft»l 9t#t «9C^9lC9 
fn, <*s^3ri:i{a« n^.i f«it^i ata s?i i 

91 rn®1€ C95lc*lf5 ^t9 91 I «itf9 9®19ltsi—- 


«€^ -^ffasitiii i '•rfajta art^l 
9t9l 9[t9t9 *19 49 natSW f^9 C9^t»1^1 
C9 9^91^ €9 CftC«9 9r9 9^9 

€11*19 9C9 9ft31‘ 919 C9C«9, C9 'itaFatCl 
<rt€9l CfCf fV»t1 KC’I “I9r C9|. 

-Sa n'gata ’iic99 9^ 

«:9 nc? I ^t'l’ifctt^t faa f’lca. 
®t^9 C9ta, ^t^C9 f9| 

SIC91 91 1 <€9f<r9 »T9tl»f CWf^ ^1191 *1t^ 

inCf I €ftC9t9t99l *1tt91 

^m99t^9 car »t9?)9 ?9^ 99, ’ll C9^1»1 
C9t9 ^9 9t5C99 CSZ9'^ C9^ 

^aic'i *il9C'ii I '^affS *tffl*x< 9f99C^ 
'011991 f C9^9»| 9C9 ?9 '^9 

'Stri'Sfa ClCa'S 9? f%*l '§9 9)f«’'9. »r^9F 
€15[9tC^ ^91 15^9 I 49 9\9Z% 3fS]^ 

9»11 9C91 ‘C'it’lta '«rt^9 C'S19 5f*l 

C9 I 


C9tC99 C*t9 ^ 


€fl5H C915T 4t9Sr-»rtltC^ cat C9‘<ll 
(Fermat) n«.*1Jtef^ €[<t^ C9)fi|’9 sil, 
c>i«f%9 '®‘i5?t9V firfcf fiic»isi i 

€[*tC9i ^91 €1? #t9 «t»l »lt<lc^1 9l—C»r^1 
'I?t9t9 f^c«f9 9^ 9H9 f9C«f 91 ^aic*! #19 
97^1 911 '®t| r«f9 f999i&9 €l1f9 
C9C^ <1»9T??^»19 as9%»i9 I ^9 fgT ^9 4il 
c^aratil^ 1974 c»itHait9 <r^rc9—^19 €iti»l9 
«ir99t« ( 291 C^FaWl^t ) f^f9 'iia'jj 9?’| C9t9 
9‘9tic»19 C9’^ «FC9a( 19499 ^1^9 *18 
C3Tff9 'at^-W f9t9 >199919 ^iTatf 


fWC9fl[t9l91 ^^>1^19 m9f 9t« 
91—tiiattS cwVfiarcaF Tm f9C999 ^fiifB 
9f9l9 91 f»it9%*19, ^i9 vci?1 f9r«9 *101* 
n^f 19 15t*ft 9t9C1| 1 

«axf9 C9f^ JT^9it9 €fntw €rtni 9taF i 

ai^ftcotf C9Vf99 ^9t9 Ofi\ 

(1601—65 ) W aFC99 C9, 3, ?, 17, 257, 
65537 <9^ C9^f5!¥—‘9^18 

*f8**l9t9 (Sequence) *tW t *H"*l9t8 

• f9^N, 

¥t8l¥t91t-7(J0009. 
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(n + l)-'»ii ♦rtf F,»2’‘"+ 1, (n-o,l,2.--*) I 
Fo, F,. F,, Fft CsVf^¥ 

r^sri Ilf fill W f 
•tfiasrit’TfC’i’f W Cf^l Cf, '«! *f«“ 
Mata csi\f3^f I ^ta 

fi?^t*r 2fat<l f AC'S acf f^f^r 

ft41 fcasi I *taa^f tc?! ain 

’I'df 51A—iiMsi ff llf *faa'*t 
*fT F*» Fe^ C^Vf«!f -ftwa 

H'T^af caa cf^ta ia w 

»ff>8"?t^ I Fj ca raf«i ca\f«if 
JT^fJta '©af»T, faajM^ 5ff5riw «i;»\ta 

(Euler) ^tfaara fcaa 1732 atc»i I Fj- 
4a fiaa c*i\fiif «*fi?laf caa fcaa sijff-a 
(Landry) 1880 »rtC»! I 4^1 mt*! fal 
ata ca, Pc'® Fa>4a a^ taVPif a^.^Tta 


tnw I 1905 JTtr*! talaia® (Morcbead) 
sfati fcaa ca F, ffia 4n 1909 
atca cataci^® ■« (Westein)'2fata 

f laa Fs'f caVr f I F,-4a aaaii 39 >« 
Fg-4a '«Rt a*an 781 

66 aca *fra 1971 spH^^kaa 

’TWfajFT-ea caa fai nm acatf i 

Fa-4 ^i^af 4| 5tca caa faaia Cbll 
4aa« aa Pi i ^ta« ^aicaf cf^i a[t.an 
ca ffi", ^1 siatFi'® acaci i faajt^ 
nfni5i5 5tt%5T (Gauss 1777-1855) 
«iat*l fcaa ca F« afa c«\faf i^a, ^ca 
a*»ita f f "111^-43 ^Tt^icai F« ai??'ar-ife 
affvsf 4ais 'siifiifa'® fai ata i 
catn 4f aaa 4^ ’•ifa 

f^ca afl ftafncf5? \ 


'®ft5t< acisjs?sitacf caaa 

mn ^’sr 


m ?*f-atMl aaa ata fawtn^ 

«it5t^ af^jarata aa(« afni attacar «ataat« 
naa caVitnr «itata acafaa i afaa 
ae?)a fAwm *tfaacaa atata 
^nacaij »rfaacaa 

at^iwatcaa a<.Mt4 frtaata ^rtata 
^catf atSffif, ^tata« ^ta a^ 

<• iSarsra'fi al!?caa ac«f *rfa5a ait^rfaf 
«fra^ cfta fatal <t'^a aw ^ataai 
fa»r ai i 'iti ajf^MRtaca caaa fanttaa 
4flS alvafal atai ftatfa^® faa, c’safa 
^tata f^»t ^atffma atat, »r«f*!t'®a atai 
4aa '»ratsra cata aa ai ^lacatnr—-ata- 


faf^ta atai j 4| aa ^tata fafca 'tta 
ai^atf fftata aca ac^i 4a aataWtaa 
—at aiHa ’sta -srnt®, al at’tia «ta 
I 

aitatf ac^Twatcaa 'i^taci^s C“ta faa 
®ttaa «ff« fi.»i 'aiafa^a 
fawtt»a«fr«a{s!^fl fai) i aitata ai» ntatna 
f^aifattaa ata aittsitsafa aataa fsfa 
fftacas st^cisa aifattaa frcaaata ^c-!a 
fapaa catat fa fa at«f ftar. fa aaa 
ca^ >Ta attaa, 'itaat fataai ca fa afar 
aafi I aita #ta f«lta aai I aitfa ajf#- 
mf ^Tw9H catafa, fawttaa cat^ 
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'« [ 27^ 3l 


^tiw f«fsi 

f¥ «#si srcsftt^t’f fwa 'Si '(fsic'ssf «iirv 
'st^ 'fcs Prt'S’i t 
JTtsyarsit^ <«^f?c¥ 

’IW StC^ST. fsf^ ^r«r »rK-«<tc*ntMts 
»rsn ^\ ¥Cfl 

<t¥C'5*f, feCSW^NF 

cut ctc's ntfc's:? i ttsi, 
tit, ct ttci! cttt ^f. tlrfs 
f^«ft slftti 'tsttfl 'stt «itc»n 
ciEsi^ «iciiT®t I tc^jartlcta 
^ifict stt^ts sfca ctftt 

tSC'SI tw 

jj:? 3^515 «fT^t5 SHW ^tzm Ct^ 

tfec'si I 

^t5f< tc'sjarttcts ct '®lfe «itttc¥ 

^SC'SI, 'Si 

^t«1, '^tS I ‘Careful 

carelessness*-4t t'S <ilfel ctlt C*Tltf¥\ 
'Bff'jtflClt'si ti—(«^! ft»f 'itff ttf 
^^Cts ^5551 »r"tT I ^ts 
tstt SI'S, ^f^CS 

t's c'si ^t« ft»i—tt« 'i«i*n 

ttai 'Sit tut 

c^cn (i?tt tct tti I 
¥«¥ tn «rtct t«f1i f^wft 

t^C# C¥tt ®¥ f^ttl 'Sfit 

trw ^ftr« tltiw t'sc^t tcsftt 1 w 
^itft tfttm ®rf5rtctt 

nfitifi <*tfsit'si'*T«t*ff«l ffttt 
t1, ctwi ftwttttscai f»ft ftctt <•¥ 
‘itttstj t*i***tri5’ I nftttts 
tttfst trtttw t'srf f^ft 


t^«. TO ftc's tttcst. fti 'Si 

twt f5r; 'titts ts tt*itff ttTO< tTOTfl 
ctt^t'st® fift tFCt ftrifsw I 

«?lft c^ctfltft. ®s*t« fsft tirc^t ^ttfa 
%*f?r ta tlTOt I ft's 
c'si ^cas ®t1, <ta nt ctct? writta 
"^ta ctt tt«5 cat? ctt I fsft 
tfsitlcaa f^ctt tct^ 'tta cttt 
TOtfstIt fw tl! 

«ltStt tC'STJftW ftr*lt 
« "tfe ttFl I Ct tt fift tc«1 tct 

^ac'st, tt«fta 4ff«=^«i'si ^1 

etc® faps test^ tl I c®tt a®t ®*f^si 
f«ft nitf ®ac'St ti f ^iai tKtl 'Stan 
f<®tf5t ^ristcaa ^iFctfl ®t1 act ttc®t, 
fecTO ttfn^ taesca ttaiacattJ 
<ifslft a«ria fawft nfaatta tet ®t^ss 
a®t tTOtft^i ti, tuaa 

t"tc^ t^ay fiiil tciria 1 

^tstf tniaratcta sfacaia ct fa®l5a 
®ti ^taTcta »T®t»ra^ srtai ^fes, 'si titi 
^ta teteta «if« 'sltattl* atifcta 

0rs I 'ttc^ “Stata f^wtm 
tcaftttt, 'tta faattb^la, ^Ta ^HsatN® 
tcaaita «fw:«tati f® fist ? t5 

ac®ftm ct fawteta c®tca 

ticaacta •f® ^af®» 'ttttcaa 

CTOS tt?a« ca ct^ fawfet tJcaaiaa 
ttta ar® *ina, ttctacai cm ®tat ca 
c®tt cst^ ti—«rata ®aala 

l«si fit ttnTtfta 

TO® faaittli teal tt'f^tata tTtJW 
faaittftvta «rttcaa miw TOwatwa ca 
<rt^, asi 'Sta tcftcaiwal ®® 
ft'Kt I TOfltta, aitanaw 
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nt#. 19741 ^ 

w J ^ 


ft*'f 

CfHCf >|^C15t«rt4 

4^1 *Ffl1 Nt^'»t^ti 

sit^TCH ( >< 

#t9 'W[t>itC?fl 

1^48 

f4wr^ tfm f^wtH*<rww 

^mv <r^rf 

C’ftH OT’T CWl"r« 

c^f»5 5ii 55?rt«, ntnt**! 


'stfCT 

^itlj^f ^x*l Oil Cf'fC’f 

^»i1 ^ti^; ^tsrtT« f^c’^ nt’fti*! 

«[!•! sit'f ®t^fi f^wi- 

CS?I ^t^l ^^•^ I 

nf54tn fit*! »ic^i5i^trta 

'f’j '« m‘<=fii wfl* 

»<l^ C^ *115 ^1fC?l^5 ^«r^« 

iftw ’»?t*!?[1 n^t*!t'ff ’TCil 1^1. 

fX5 «Tf^ ^t*lti:»fi «t^1^J I 


'^’3. 


^t3C'»fl Wt^x 
tf^5:=I5 ={t5I1 C^C«i H58ft^^c*f?l ^^1 

C^tTlti cn^ C’l^5C^t«»l»l 

cn5»tcn 1894 3Ttc»ti ni»ii 
5'»!^tsT5 5t'§1'Ci 

m I 'tt^i fn®i 

c5»i«t55 

«itc*itfvr^lor^t 

'■lf4®'8* !»l^S|srH 

«ir«ir4 ^tnsr i 

C555? fe*rtflC5^i « 'oi’r"*fi, 

Oi*lf5 fiw 5ft=il '«*!- 

I »!C®)af^t^ ^ fn'it^it^tsf 
« ai^i(fn ♦lai’iiit*^ '♦tf • 

1939 ntw Cf^ 

Wt^sTW mWtf W ^Cl*? • 


'?!•«’»tc*i ’iw 

(fl^iir5Tt«r '*^^1 iitaf ft w5t) nt^ 

45^ 'Stans at'^5 ^fa9t*» icn 

^fs 3?sT I tn affct ^iata na fift fti^ 
%z^ catnnft ^can «iia^ '<1 '?•! o<it=¥t 1909 

ntcn «<i‘^Jn nal^ta n^a ^ftata 

j^ta^ I >aana fsft c^ffncsa^ «it^' 

««>T-ft n?i '^a* aftaa: i '« afr»'r«F 
<£tcatna ^iw niw ^ta c«i4i ■« ^ntatai 
'£tfi5'®1 fn’?'ar '6 nant^ nai«ia 'Bfta^l 
aFca I 1911 ntm ^t^. nal-iffa 

nx^Tif^tn '"iftata a^can a«a^ -aana 

n^fsFi ^ta <«^ 
ftn I 

c*2rfnc®^ «Fcw aftjftf 
wcn fift c*fc»ftc»i!f wtas« cat?, mti^m- 
atn ?tatnT?ita, ^aftata\ naatica^ 4?^ 
ft.45T-t»rcar%a 4?? ?t4 >r^<fcn cat»f- 
ata ¥wa caaata atat« ftftwa c=aa i 



J58 




fit tears >r*itcs*r 

«lts £¥tl StS fk I fH’Ffftn'9 ^tsl 

cncs%«rs ^t5if «Tt5t^ «rfs!- 

Fw. 'wrsTt’if fs*. <«5r. «ff«r^, «rsTt*ff 
(Cuiiis) «5r5 s“fit f^'s^r^ittirs I 1913 
»rtc*i R <s»T-f»T •f^’Fht «rs«tc=T^ 

1915 »Ttr«r '«*i. aiJT-r^T nitfIsRarnfrt'® 
nC^JFRW <2f<jr«l %U «^fS¥tS f CS^l 1 iflS.iin 
-R w 1914 5!tc*! ®t: cste’tarsK 

c^tesa fgl Siisit W ^Is 

fast? ?a i 

‘ss-fs nlts^ts snartes ^it< ?ats '•w 
RgfM *tea 19I6ste*i^ta ^ttieits ss- 
»i1i» faults f»i«r 

^ nsKf^sJ! fa’strn -eiajtnsts m9 
se^arRts, cssHtsef i 1920 

3its »re®jarsts '<Nte=r^ ^Sss^s *fsH- 
fa?jj ^isr-ntis « afcassft «ttsrr*ieiit’f 
fcas I 1921 5TtC»l ss-flfslS^ Ftsi fa's- 
fawt*<n ’{vrKfa'sta it®tsn? <5f?csa ^cf 
StCf ^tes RR cs *11? csNfts 
iftfs I ^fitsst^te*! 1924 »rte*[ 

’Tc^jarsis '^ra ‘cats-s^sjtas’ (Bose- 
Statistics) »fi:SfS1-S3ffl5 

»5ttafet^ei«s fft? 'Ita 
wtssta wcf nt^ts i estesa ftesfa 
^f«ssa faew 

niaf^ ®tsti fca ^«tf5{sr 

s^ra fsRai’ nfatfts ^fftn 
seas i nwr se? fawts-wse^ ^ aiftfitfs 
cast csf I 

i«l •!« Ftfl ff'SffftaiWf 

RR f-ffeif ^tw 
^teitn atari ftwi arnf 


127«a fS, 3f n^sTi 

f%nr ftsfar ^rtlalt^css n^w afai^tts 
castca-si « ^fe»rtFat« <4^^ aFtc’*r stats 
^its ^teasatatra ftar fasts aecatar nts i 
^^caH catf ffca ^tssta na 1927 
stes aeiTwsts Ftfi f^faftaea *nrK- 
fafta ^fit*ff’te? catsfts fcaa 
ff g ftf *ica fsiata fsftcna ®ta f^^tfi® 
fs I Ftfta «r»(Ttnstfte«r 1929 Stef 

Rts 'Bta-lta ffwts fteatcaa *i?t<-fswts 
■tt^fa <<a^ 1944 ste^f Ra1t« fffi® 
fawts f»,t<arcsa 31^s «ifaes-ies jjs 
J i^t*ff%a *fe*r ?s i 

1945 stes scFTarstS Ftfi fsafsartsa 
cstf FC*! ‘ses fRfr^l fsarf^ftsea nsK- 
^wttsa aaai ffait^tfar:*! cat^^s f cas i 
3956 STS s<fa Rfs ncf ftsts 
ftess 'Sat st'®ca>t'«a fawts fa^resa 
s'stsfff ficss fcff a?a t saM-fawts 
fafts csif fiasa «r?a faata sa fas- 
faartsa 'Sits fatfi^^ts ^utnfsca 
fa^tfsf fcasj ^Raiar faSftait fas- 
faartscaa festat^sa «ir?eaa wear ^ti 
ftrf ^taaa ftes i «ta ffs a^a fts 
sea Rfs ficsa r 1959 

stes '®ta« sasta 'ties sat<-tawtrsa 
ftifa srartnfSea sras i wtaraa 
esa fas sf« f«fs -St sca^ farsa sraaata 
srtt« facfa r 1953 stes flsft»i 
faafaartsea faitsataftes sc^Taratesa aita 
<sfl6 «rf« a*j<Wla scaani ^wts-W® 
faesa «itestfs a?t sea i csfe ?ev *af ^ 
Cfaias^ s*^c# ♦ta Seaaai i 

scfwstesa atf « s^stas caas stai 
ff«ef s^s, c«aR ors-faearsf stat 
sartssta fffs sstfi ?ei%!ssi 1957 
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'Ire? 'st«^ ^'ftPf «r?tsi ?eas» 1 

1961 ?tr*j sfrar^rtc^a 

#tc? 

fa’sifi?t*i^ 

'stflil'i nfa^rf^Ttsf s}f^a« (^f^lt^r 
) 'ItCV »l^N’!?5V 
€r?tiT I 1954 »rtc»l 

»r!i?t9 ^•srfw 

?ca5r 1958 *rrc«i fif^ «!'«sisr9 
cnt»rtlf5fl cwm I 1974 »rtw 

c^TtnllfS tTc? w n^ 

«r?tsr l 1952-58 ntt? f^f% ?T|*lf8 
*iesrt^® 3T*r^ ffw i f^ear^ 

5T<^t5 'artJr3i*r?c^ <<irv 'stfle'sa 

w»iw c?rn*rt^ ?r«fe»r5r i 

»|5rt^^5( ®«snc^ 

<9irrc4?l «fcsr I 

'<ST« jf^cscf ^cs«rc^mj ?C5f 19/3 

^tc? ?f»i?t«i f<’strj|'st'*ini^ ’THN'Isr 
«fari 'lt?r =?fr^»^i I 
fa'S(f5['»|»lC53 n*[tJI'^4 4K*{t?[ 

'SW C?4t5 36 *ft« »rc?j«i?t?^ 

«lt4tfl »T*rt<^5r 'Sftf*! Rc^ffC«TST I 
jrc»ig{S!f«f f^wh^r ftite? 
afitr® « »r*sircsr« ?cf« 

f4wt>r*Tt»<^i c?c-t9 %f%vs '« c^rena 
?Hntatai*ra ^mtfaarr catsesra mw 
^tarf?'« #ac^ ’r5«.’!? ftw? l a^ta 
?rac*r^ c5ci%»ra cai:*ia af^at^rc*! 
t^wfJicE^sjta fecneaa mw »it^tafa 
ataiw ’r^«ta ett? i 

rjtvn »rtt¥^ fawt^m nf- 


catfM^sta fsfsj '»tata ‘fawfar *!f<?aa’ 
s(tca 4?f5 ^asttt%? nfaai sr^t-a i 
t.?£"ra ?t^5r'«i «itc«a na 'Ira «r?ai- 
?twtc? at^ca aratfaa? aaata ®?car 1943 
fafa* fa'Sf4tcaa a«f1a 

faata nfaaa <4aa ^ia ?ana( ‘»ta 
faata* nPa?i «f?K ?caa i w 
f<«ta *ffaaa^ f?<a ^ra ajfa wta-'araf I 
srfiltcaa arafca f*fa c*ta fa a 

caena atatai arijeaa ?teit faiarciia 
?ai «r5ta ’€ is{»rfcaa ?£? faa«a «tat>r ?ca 
I 

1964 area nc »iaratt<aa ?ai- 

facH a?r?tia5 »!?£«! ac?a 

i|*r?i!59r c»Te=^a »!«t*rt%£a ^n? 
n«ta canatn*ia n? c^c? 'Itc? 
aTa<ai sftJitwi ?a i f«a 3'C'3 

fae-ra it«¥ <*if «f?tn ?at aa r -srara ai'a 
^tatt a?a calsr-’raafTtaa 
faart^ ’fcaa*fl-nai*iea's ^^tir ’®?a‘a< 
ncaaai-’fsiajf^ta fa^a ar«s faeara 
fafi^ fa«t4lt»ra afcaaai-’tai m'Q 

’rcaaai-n<an^^ n i 

ntfK-fawt^^ fW'e 
♦fat'^fa?! « i?a aatata^e 'Ita 
^aata af ?a fw an 
^afa?i, «}’?«'?, Taaca? 

^ta ’wrt'src ^a's^ai faaitcaa c?? 
ftf^ca f'a«f»^ta c^eai? 

ft? #ta ftBiaa i 4a«f c&V^a^a 
?aj* ?[tna '^aa ^alarata ai'ia *?faaa* 
cntlia ?t? ftfa afti^tea ^ ftwai 
aalwaH ?aa<Fcara ?t?« <lta catm- 
carn ft?! aftsiatatta ni[?a>a ft«ta- 
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¥C?ISI I »TC«ia|J»tWfl 

‘f^wtc5»ir « ^9W «r^^* «arc^9 'sfw 
1965 »Ttc«^ 

efiftsf ^c?^T I '^lft? 

^T9 ®t*T 'a «!5!flt*r ff»! C^*IS( 2f^9, 
C5>if^ f^fsr fi?ris?'« ®t»i ‘•erraf ^«rtc^ 

«<J^ Ills (1974) =??[3 '^^f<S^^ 

^suraf^^ni ni»5l ar^nr??? 

f^aitq ^?C5T (it^l 

-ft'fl)« f^wN nfii^fctrfl ^3fc»f 

so 5!l|« «!(T« 4—11 artiRft?) 

f^wtH Slpffl '« '4’flB 

'5rt«^ff%f ’^tCajtRI-sa? 'srsjts 

^fc« f<rtt f4r«3T c«rf*r9 f<f-r§ fiwt^fi 

<«i^*r 'St^i ^w=( I '8r)tiitBm-5:iiP5 fec^t«fH 
ffrw 

fic»!=!l 1973 29 « 31c*f fscn^fl 

9ft%-5 »iRf«?f 

'•Itst^ »rs<^1 aft!ftts?1 

^-nr5?=TTt^ c»!fK=Ttc?i c^tn?t«r 

i 

*ir93(c??i « 

'■tfcH 60^*1 


1 


[ 2lm 3« 

cn f^wt^ ^rcftafsr ¥«i n» 
22ri «rtsir«^ ^¥iti ’SL^rdl 
an aisT ^cff^sr wi«^» <»rl ¥a*tc*» 

a?? c-ta ^tcaa ms fawn ¥t»icsr 
na 24 c>i wtsitaV cw 

nc'pa 4h cvapitat 
c’Tta^ta c¥fcf fsf^ c«iaf4:'>ttn wt’t 
¥Ca=T I 

fawr^t fl^rfca arr^iwaN ffWJ^ faar- 
1 f^i 5rt??a f?ntca tfa c^ *rfa5a, 
ttC¥ «*t«« ¥MC2 k1 

»itaf-cnMt¥, ¥«ffar^tff f^fn f^wa- 

»ra»), «iatfa¥ ¥ i catn- 

f(taf« f?c*Ta ‘watfa^ 

^n’—nf<f&¥-w*ffaf5¥, c¥t^*a^ n cf^ 
^v>t ca cata ^n»ir¥ ^aiatra caai aac^ 
nfar^a ¥a\ fafa 4fata <Sta »Ttfacaj 

•arncfa, f^fa^ 'ortBta a=:?a cara^a ?a^“ 
ataa *^4 cnta ^ acaita i 

«rt5ta »rc«jarat¥ ■artar sea cacfa i 
ff¥ fawfa ^nci wa^itataa waaicaa wtai 
ffcfaca aafaneva fecaia fca cana iiaa 
afta fawta nifaa isfr^ita aaj f^ca fcf*^- 
ata^a ca wraa aajta ataa fca cacaa, 

^fa f^tsaafa ‘atcaa aenfaw’ 
ai«^a aca atfta ftafaa i 



'srtst^ 


'»itPt<c?c^9 ’[c«r 

c’j't^rnr I 

»r«l5 FfflafiT f 5ff»l 

nt^t. 

^«fjt*f^ wt^TBar ^ ®5tcs(5i(K 

^c^tn't^fit? I »«*c?s ^ m9 

nt? >«'c??r 
>n:«f f^cisf « 

1939 ntc»i 'Bftfs c€rf»ir®^ 

^fisif^artfl '«T«iJtn»fc*f c^tn<TtJi ^ffl i 
«itcn '« 

'Bi^ti? fifca f%g nc^5[“ri I c»il 

Tfi f<fg xif[ 

cn^Ri I 

f®f^ o«^<rtR f&l^ ffc« «it*itcif c®cf 

•ttifs? « cni »!^ icw »T^C^, Rc-t?j®! 

®ic¥tt:^*t »rMC’«fi 

I t<i8fca^ «itrM Umcw w 

HCiT ^rtf^®it*i 1 c»i^ »i*ia f«r^a 

f^c<r^ ^«*rtfV <tt'6-5i ff*i, 

^wc«r ^1 f«»i sii I 'Br*fJt*r¥ »Tt^ '«^tsitc^ 
<^^|S 3i5^^t*^ Leitz c*rt»!t«tt^^ 

sit^aK^tn f^ci ’>lt«, 

iim fif'd I si^fsj- 

cfm ff 5T^ '?nc^ nt«^ i 

1945 »ftc»ia 2|1 aft^atit i?Wc^ 


CTartf *ffl? 

CTH?!^ JFf^l I cw w f^lCTf 

ca, '«rt6t<f ^f*?¥h8i 
f^’Stf^'Srr^TCa C^fn’ftsT ¥«C’?ST I utftc® 

fncf «r=n fsTCff 

^9. ul^tc^ aitc^sT I ^’ffif^ c<r^i 

c’f^fjj ^U ^iirt’Ttca^tfiic® I «r®TW 

vw faf^ '®i't*rta nc?f 'orcifaf^*r 

I ^mfk 

'a^rtc^r i »ac® 

i([cif51’ ^t»TTt3 »r*ia 

a!^=T, ’ftar ’f«r« 

ntfa I r®f^ »r?t^ ^c^r f»ci 

^Tt^itcfa *it^ ’fc^^itntcaa 

r^'stc?? »r*jtat5i ^tir, 

<iil 'sif^rc'ffl »ic«fj -aca^ ffj? «rtt»»t55ii 

nrt I ^rtntafe i 

»i^ci ®tCJ?w 

^<fi c-tt^n flt»» I 

^Jtntc? ^tf »TC«r nat«i4 
j ^t?r >ic«r c?<n a^cA arantlSfl '^<11 
I Hcsiti^tn f*fw Vim 
‘nfl« <4cni» fVg c'®c< s{9^c^ I 

^r« fnw itff a^^*ir ^*tc?-r cnca 

'sta® f^^tcna 

^cfl nt^J f»rwiW^t ^tfn« I 
»rc^?Tt ni^ feiisf 
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(zim 3« 




c^*i ( viii vf^ «rtit 

aC'"® ?C^1 I sf«J5 

nt»f explosives 

f4 w W^T rt»l I €rf1i^ ttTtf^C® 

ntfs’T J 

Lytton Lane-J3 

I I 

^if)Hf c^it^ ntc»i?i 
*tf«, - 5^^!? »Tr«r« 

I cnt »r5i® 

'«^ ^zw «Jf9^ c»r«ti 

^,m '«s»t=fi f 

%•)=!, Western Court"i<l 

a*;t^ I ffi ntc«i9 

^tisrc^ vtc’T^ *f*!ir ^f?i sit^fc^'® i 
«<i¥^rt «ftfs ^1 «r^a^ ^Tcsr sif^ 

ci»its(;i^¥ fs?»i, =Ft®^C5r^ 

'«<{tcir f«icf c?n^ '8iftci|5[ I 

: ‘^irs '«t^i, 

«rtf^ r «itf^ #Tc<F '£f*rt>i =fcf wt*f -, 
’'®t<»*?tfi cs?i| I 5rtr^ nt*i 

^t*ft?r afcsr w *ir?fa =?mi cs i 

cn^U 

ff «^t^^i:*^r c’!^ ff =» 

'Q *TCf I c»r 

c^U f^5<l =^^ I 

I960 »ltc»l sitr’T ’^tf^ 

c^sslf ’Tr^Kirnttfl nK}v 

f?’rtr^ I «rm ®t: 


f^^?}) '9<ft!Tvj’fl ir«fj«i' I 

'artPt^ C'fC^S <ilfTW I 

'Bit’rc^ fc'si I «rc^J¥ 
^t5t^ 3TJ«r ^tl5c^ 

^fsT 

at«rt^ f<«5t5?fc'r« *^f*r '« 

mu ¥aat?r mw i «^t*i5l 

CF^I I 

1965 »rtw a^taf a^aata 

a[ca \nU *^T:»r catn^t=r 

I «Ttnata na a?a 

«rtcai afa^ fata =!?'atn fcaff»i» f®fa 
«rtatcf ‘®9ta « fa®ffca’ ffafaaaf 
a«^r®a i ^tcaf fila atc^’^a 
3i?5Htaa an»!ta ffafaaaf <l^c^a 
ar«ff*\ta i ca, f^fa att^ta- 

at^a c»iai a^ cwt'acia i <i;aa cac“r 
a>fa-fawtc^a feaf® fcatai «itaai 

»ra a^ai at^»!ta f^ca ‘«fta't fa®tta’ 
«fft"f ^fa ai cfa ? 

a^ fawta af^ca aFtaf ^aata ’raa 
fcaaiata fac?c-r faafi® fca att i farm 
atata aafca 'tra «it^^ra fata ca^ta i 
1966 jftra afpa •• aar «jtcafa¥ta faf«a 
ca-a aiaa «ra aca ^fra^ caataata «jr«®j«ta 
aai araffata ( f«fa c*fiF»c5r9fa, aiatr^atai 
«t^f5 cma atffa't tjra ^tatca ataffraa : 

aa ^tffa^ aMtca caa ai cf a f 
ara caai fra« f^fa aa ¥tR^ caaata 
wiar ^vnu f^c^a i f^tataH^: aitata ^i 
fra 'eri fa i fai «(t«f iJtfa, «[ta ca^ 
atfatca aKai 'aratr^ <rai faac« aiaa 
art aaraa al l 





[ <?-r- 

95 9if^, fiwu n^ii, 

f%Vtfl’»ST »fn^f«9r nfkku '« «r??flt%C99 
CW «ri9f C-fr5^'9t^l '«CJTC5 I T|t9t®tC9 
>T9 C«9f9S9t^l «r9rf*r ¥91 W 5f1 ¥89t9 
¥C9¥{5 «lt39 '«9tCsr »91 5C9C5 I ] 

9=? f93fC99 C¥C« C9 ¥f«¥ 
C9t«r fnc9r59,151 «iPi’3i9%9 1 

»rf9l f9Ct.f95afC99 C'4»Ci5 ^faCUfl 
5C9 I 

Si f^. f«. 

«t9m 

« 

C?-r situ ¥:9¥ f99 ^rtC’t 9^9 

wtM9 ^T[9r*f9 ¥c9r5»ii '«frw ^r9 
55^r9^9fT cnm «rtf9 ^^9'5rc9 I 
^r9 CT*r J»¥sf9 nfa^ 

nf9S9"ri 9Hf<fC¥ 5fijtc»n i '®i9rf'i¥ 
95f f5W9 ‘fl¥9F9 S|5t9 « 99¥t I 

fsR ^Z^ WiZ9^ ’tC999t*ft9 « nfi¥C^9 
’r^9 31C9T f%CW Jfttitaf 9t91 f9^f^^9 
^¥9tai ¥^9T 99 I nMtCSfa 'Sff-S fa«ir^c?9 
C9 ¥^^91 9C9i:f, C*l ¥5ri r®f9 ¥^9^ ^C¥ 9t9 
fl I ^t9 ®t9^r«li f«f9 ^f*r*l^tC9 f9159*| 
¥r9t¥9 9t9l pT’I'l « »rt^’5f^®¥ I 
'Srfl *ir9T c¥ «it¥fa¥’®l 
»!t9*1T C?C9f5. 'arrfs \% 5t9ff I 'tf9 
f9¥^«J( ¥it^9C?9 ^C9fC« mmti «lt^r9¥ 
95C9991 OTr*f9 ¥f9: I 

8|5«€t ^f%1 8ft#l 


^9Tt*f¥ nClSiar^K 9^9 ’I9l9t¥n9t9 
tt9 *ff9i9 srf% ar¥l 3rt9t9t9 Ic^F 
9^9 f939r9 nfaW III C¥^9td. 1974 
^tfajar C9 C9t¥-Jr®t9 «ltC9t<S?9 ¥9Cf=», 
C9N C'T99t9 *tf99i:?W ¥<r9fp9 

®^9 ?f9^ 99t9t9 ’«f5:9t9 ¥C9C¥9 I >91 

5I»r9 ^t¥9t9 ^a¥t55 

f¥« «lt*lt9 9^9t9 *!t9*lf9¥ «l9’9t9 «Jt9t9 
nc’f ^1 »r59 5fi 9t*i ^rf9 «i*«t5! \ 

•2119 69 959 9C9 ’5I91t*t¥ 9'‘^9 9C¥ 

'BjtJita nfa^a I 

49^ 9¥t9 fasit9 ^t9 

’srfMta ¥(ft¥f59l ¥99f9 ?ar5»1 I 

'St9 «}9t*it^ 2rr«^i «fasiN «r9tc9 

^?rf%¥ '«ir»Ttc¥ 959N ?5 

¥C9t5 I 

'*99ltn¥ 95(9 ^^Jt5 9¥>9 f9®t9 ’lf99CW9 
>fC¥ ^¥9 519 '5^(9 *ff9'3I ’%\m '2ir« «?tf*i 
39911 f9C9Vf9 ¥9r¥ '99*> 'tf9 »lf99t99’fc¥ 
wr*fj{ ^af^- «Jt9t'9 «rt«f9¥ n9t5(^^f« * 

( 9^ f9Wt9 9r*59 ) 
[ * 11-2-74 'iStf9C9 9apt9 f9^f9 *rf99C*ra 
^C^tCl «J5(!l9 C-ft¥-’r®t9 •I^S ] 

• 

f9’99£99f 99*1 9f<9ir9 *l5t9 »I¥t=T 

®^9 5rc5R c9fc>r9 «f9tc*i '■JtfH n^a 
5C9f¥ I faait^ 'e 9t99 sr9 C^'C'SI 
95t9 999¥t9 f^a’aa^f 5C9 ¥f¥C9 ( 

c-i’f 

«r«rr9 *i«t, 9t^¥tC9i 


^C99? 9?9t9¥^^ 
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*• ftufx 


[ 27^ 35 


l?t¥l f4tR«f»{C55 f5«tc*r3 

Itar « ^c^fcn 6^ c^apst^t 

1974-«< ^^^9 c-ft^*l^5 'ii^ ^rtvsr 

»it«iar^t^ C5tc»i5 
R^t% ^tar « 

«rft5^«fers c-rr^ i 

»[^^Jt5C=r5 C5tn-’f^^lt5C5l5 

wr*r<F c5tw Rwr^t-wnc® w 'sf^wtw 
5nti vi)^t f^3tc»tfl nt«p '«tfl 
«r^t5 »rc5r 
I 

'4'^ 5r®i sf^tT ^5Cf: ( ^) 

extent iff^ «^tc< « 

siNts^rK? R»t% 

‘C^t»T cults’ 'Sif^&l ^51 1 45^ ( 5 ) 

'ttf 5iMs?'ftc5 f^5®N 5rt»f ‘c=?t»r 

l?t^H f5’5tR5»t®Tt 

* 

He was a great scientist and a 
human being of unequalled and almost 
transcendental character. His scienti¬ 
fic intuition was such that he even 
sparked the mind of a genius like 
Einstein and my dear wife, Mimi and 
I were fortunate to witness several 
meetings of these great minds. 

The world has lost an eminent 
scientist and a sage of superhuman 


proportions. We arc mourning for a 
dear and unforgettable friend, 

God bless you and give you the 
strength to follow his example. 

Very sircerely youre, 
Herman Mark 

« 

The consulate general of the 
USSR in Calcutta extends to you 
our sympathy and condolence on the 
occasion of passing away of your 
father, prominent Scientist National 
Professor Satyendranath Bose. 

The Soviet Scientists know his 
outstanding contribution to quantum 
statistics and deeply grief his demise. 

Consulate General 

U. S, S. R. (Calcutta) 

Shrimati Bose, 

May I offer you and your family 
my sincere and heartfelt sympathy 
in your great sorrow, Professor Bose 
was an outstanding personality who 
I had the honour to meet several 
timest. I remember his lively interest 
in ray country. His passing away 
will be greatly mourned through 
India and the whole scientific world. 

Dr. H. F. Linster 
Consul General 

The Federal Republic of Germany 



•fp5>i ^flr '«mm ’«k«ii- 

c«iii ’Tf c-it^ '«I 
*icnj nstfl 

f ?(i ?c»ii I ] 

91 C'Fai«5t9*t 

r^WtsT *fr«^CVffl 4^; 111 

?{§ cnt^-n«l 1?^ i 
c'^imw ci\i:atr^^j ^ciisf 

fafife f^SStsf} ®5tW?5f5|t*«l 
?t’Uni*fjta I f^fii 

ar^l f%ja»r3( ^ca^T I n i|t?1 'ill 
«it5tl 'Slf^5 «raft f^ca^si 
f^ra«rt*tr« 'str^K, ?f|ar=?t'^ atf» 

f^atara 5?at*rfartii si^ i 
'ii^ flt^lft*! a^ca ^l5 citf- 

«t^ta ^a I (cit^-israrta 
»iwta firtac^ Pifnaai ) i 

6| ca^^at^ faifa«t»!caa 

^•ttsTl ®^a ’TcwaraN c^fwa »f®tnf%CT 
c-itaf-a^ta »it®T3fatcaa if®a 

«rf® n^a ar®i wtattai aa i 

cif¥ mu ¥ca ®la 

cna ac»ja, ajtstf aar Umn fatacw 
lawtat I f^fa <<1 


^j5 '.al fatraarf^icaa t’t'taJi i 
fwfcal 5*a, ®ta-fa®twa f^r'sw fate's 
^tfs^ta ^i^av caca 

fncaita I ^tatc^ fi^iaa alaja 

wta fsfa «rr^aa ca^l aca ficac^a \ 
^ta «}at:a ^tf«a '<1 ^j% ^i^a^a i 

fa’a^'shiaa fa'sfc^ta '«f'<jrnf, 
ijisa « Itf^ta 

«iti>ta a^a ’35Tc« c-rt^-it^ta «sf^«l i 

m 6| c?^ata\ vsta^Tla 
afarraa (Ifsata ) 

«iajt*faF, ’tcaaf « ap^tc^ra 'iiaF »!5ta 
a^a f®catatca ^f-^a cnt*F «t^Ti 
?aai ^a <iil ’traaai c^iaia ^a^ir-a 
'e *fra5t«aca 'Ifa fac-(a '«faatcaa <aa^ 
^(i^a aca Hlail facaira a^ai aa i 

17| ca'^atal ^faai^a acan 'saca aft'^a 
«fajtn¥ ®ta ar|f*ftajtcaa 

c’lhatr^c'sj 'aa'f^ c*ft^-’!'»1 aa i 

>i®ta '«iajt*iaf ’tfaa«iatf« cata, ®^a a^tc^a 
a^, ®^a ®tca3a*it»i®#a a®tt»i^»^ta 
®%a a^, ®^a aacaarata 

catat", '»iajt^f aaacataa ^ata, %ta*^ 
cata «ria ^ftaH aai:a ’afista*! a^iaa i 

^fiitS (-sttfiar mm ) 
»i£®raratc<»ra «ratw '^ta aaaa if^a 
m\ fawa^r« ffafS aifta fawt^r 
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'-€^1^ 15^ C»aFBt^t““17| cvg'Stil 
f®sT nis«i-»r'Bt9 fi?sn 

15^ c^psFBta^ «it5tc<9 f?=r 

I 

sfC^jarsfK’ 'sr5f><^?r •^ps^i i 

'*S«f‘l f^PoST « ’Jjfip I 

'BitsH «rr« ; 

f*i^ c^l®) f^’s 5jfcuff& 

fl^ar ’fr?ci?-rsi <fc«=c '«^«. ai?5^tcii 

’Bit&tc^a c^n-c’s^'^ =?iTai« c-!t5?tc!i1 

I 17# C¥3P9t<l 

^ta a^a 

ftia a?t® ^farai-^ ^casi i 

fittf siisjtsf 

c»rr'iitc?a atcafi^i i 

'Bifb'H (Q-^gr&ar cats^? 

’(fsif^a i?c»! -131 c’sp^sfa^ 

« »tMa*i ^Ttf^cra >i»t5 ??S cnt^-^r'^ta 
osi9«l aFca '5ftM< <£jf« aiait 

I 

•3r^®l-^'®1 

c"tfaa' fnfaa «r1^tca 
?t'® 2«i aalar 5^tnfa=?Cfa Tia«i- 

»r-«1a 95 J alt «^!>iait<*!fa ata, «tata 

fa5ta*!f« ^“iapa«<5rt^f fai> cai^#i 

ata faarfaaj^taa ®^a 

j^t'STaraH asja ifsa 

a^aii aFcaar I faf^a csata 


nw ^at^-iia *t^ cacaf ^tstc^a >s!ff®iff®c® 
tl5lt1; ^ai aa <aa\ faf^a a^a<*ra 
cw *fti « «f^95¥ nfacaf5« fa i 
»i®ta 95 J aft catafl ^caa, '«rtat5 a^a vii^f& 
«ttatnT iltaadta aeata a^rsr >?aafrcaa ■na' 
cfcf atc^tstca >iTftar Bpai fca i 

C^Wtftft w*l ’Itit’tt^ 

•siajtnf nfaa»iaftr« cattaa 3T«t*ir«ca »f« 
17# ca'apslat ^c»ia 

«aca cita^^jf^) fa t ®^a 

?3tc»Br»!t*\ ®#a afnaaf^,®^a ar?-® 

a^, ®^a a^la acafji- 

ntarta, ®t: *it?T, '^l^alapar 

2i^r% ajtbif ai?a (Sjfi sffii faiawa 
fc^sai jf^fa ^sf’gtca fa. 

catr®a s?ta ’jfaa^a fxa 9t®Ja cat^r 
nata' ataafa sr^ra fa i 

19ct c^^ata*t at^iratfa 
fj»» <§if*ira8?tnr® 5rc<a Jt®i*tfKf 'Off# 
c-{tf-»t^si fa I »i®ta ®t: a 

c>ia««, ^ftas^itai f>,?Ta, «BaJtfnfi 
'sr’flai bf^rataita, ®#a cata «i^f^ 
«rtb1^ afa «(f« facaaa 

arasT I 

ri5c»f f?r ^fijt*t ’ififfw 

23r-f cfspatlt fffa-t •ftl^ ClFa*T 
iFitaa ac*? *ifaac?a fetarftf <j|ffs 
■aa«i-»i^j wisjtl f fa i aratt^ff •tfaa^ftf« 
cata n®ta caVcatff^T fm‘faa ^flaa- 
®Tai fm«rta. %aifaH cfta, s^atataai 
faar, ®^a afsf »aaa ®^3 

fftcaa ar^ «*t5t^ a^a ’if^etaa fcaa i 
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Tf’I'Stll, f^fif%*1 « I 

10^ c>p^Jt«t ( \fi5ft^t*f) 

‘CTtC?f3f-Rtst?*! Hn 

»i£^jarsit'r sjcsit^ «i5;&tr5?9 

f^sst^T nfarfl 
1 'aisltc^r ’fisi- 
« 

ntri>f«I5F ^H%-t ( \4Hn ) I I5t-st^ 

f5»®t:!ti5ti<fa 

c^f»ri-c^r’f, f?wtirt5tcf^ 

f^f?i ’if^Btfli*! 

§?^«r I 

C ) i»t5?nf5iTi«ii 

f^wtsftFtcfif «fir-«sr =^^ir- 
ffittfl I ^vsm- 

5iTtc^« 'wi^?ts} '®t^tf 

f^TOfilB^rS Wl^ 'tr9 Plil^in «fI6fet5 
«r«t9 « 

tl? ‘f«!®5tq-r^iS8t»l'(s’ 

i?«f ^ 


24in f^®t5it6N 

•JC^jaj-siK *f«wt^n*{csr 

®t; e^tt’far^^t'^r ^*ii5 ( 

^?if*r« cnsf'®?4. 'St: 5Tt9.1. 

few® «t'l1Sff»l 'fluffs 

tnt¥-’W*r ^«tf I 

^wt«ff^®i R^t-n, ^t'^Pi 

6^ C^3??t«t lr\f] 

fij'Sj f^'STC’t^ l§1a}-?fji1 '♦ '4^‘ 

C-rt^-»l'St9 ^ci ^TBt^ =5r^ 

'<S ^Ic^f »1’31R 

®?fn '«j«ijtni?ii n? (‘c^t»i 

•sr?,*! ^c?s? I 
’IVfK 

11^ 

'B|t?*i*f Ci^tC’ICJl® ’T'StnfSIT 'O’F 
’■liBt^ iH-^\ 

m^ f^c=5*rsr ¥si i 


«tcr4 >r*ft^¥~Slc^tNl®!5af 

fH-23. nt^ ItFff^ |§. im 

yin CTf^KtcftW C^, ?^'5 » \fjs^ I 




1956 ) "wm 8^K 

'Sl^^tft 2— 

1. c^ :—f^-23, 

?isrl 

3. ^^'^, ^'tf^ '<3 t^isfill—'®t?!^^, f^-23, 

?rfBi1 l!^, 

4. ?^tf^ ^ 1^=ft=l1—^t«^=a fH-23, 

?ft^1 ?iW^ 

5. >T*<1tW(:«ff^ wtf^ « 

^t?r'trff, fn-23, ^t^l §1^, 3 ip^;-6 

f^-23, ?it«ff^ §t^, ^^;-6 

%*1t»if^t?i ?MfS^ f^-23, ^W] ?(t^f^ ^f^i'6 

Rf-23, ?itwi 5¥f9rs-6 

Rt-23, ?itf1 St&, ?pfBT;-6 

Rr-23, ?twi St^, ^f»i2-6 

6. 'e R^sts? (^i“s®ii R®tsi 

R^?f^ r®^ <sff^it5?), Rf-23, iltsfl S)^, ^f%®t®1-6 

«itR, c^t^r-ii c% «itsit?i 

'6 ^^1 I 



mm 

^kmp^ *tfi^i:wii nrf 

^ i^W^' srrRp^ 


®t? 7-3-74 






mn 't i974 




SI 


nil 




aj'CJsfl s 

RlNWlf #c^tm9T5ar ^T6t^ 

5|rr<r?nmiw ^ w^m) 

mis^ 

<tT9T, %?lT9T^t« IJ'O®! « ^aJtsfg*??! C? I 


arf^3ir «tfappl 

*337? 3 f?337i7’ 


.<> 


'S 

«>^o. 


r 


/'■\ f si'^rpl ■ ■ ■-■: 

■-J .> iSI"' f«^i5c5't 
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BENGAL CHEMICAL & PHARMACEUTICAL WORKS LTD. 

Pioneer Indian Manufactar«rt of Pharmaceuticalt St Cheniknlt* 

Manufacturen of: 

Pharmftcttuticfti Chemicmli t 

Caffeine and its salts. Nicotinic Acid. B. P., Nicotinamide. 

B. P., Potassium Citrate B. P., I. P., Sodium Citrate 
B. P., I. P., Potassium Acetate B. P., I. P., Potassium Iodide 
B. P„ I.P., Sodium Iodide B.P„ I.P., Ferri ct Ammon 
Citrate B. P., I. P. and various other Pharmaceutical 
Chemicals. 

Heavy & Reagent Quality Fine Chemicals t 

Ether, Mineral Acids, Alum, Alum Sulphate (Iron Free), 

Ferro Alum» Naphthalene Pure, Sodium Citrate A. R., 
Potassium Citrate A.R., Magnesium Sulphate A.R., Sodium 
Sulphate Anhydrous A.R., Potassium Iodide A. R., Sodium 
Chloride A. R., Zinc Sulphate A. R., etc. 

Please refer your enquiries for the above items and other ohsonieals 

in the line to 


BENGAL. CHEM^ICAL 

6, Qanesh Chunder A^ehue, 
Cakutta^lS, INpiA. 
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sif©, ftwi}, Pish. Difqjf^, JipBs, «it^, 
(*K5Tfsi5m, a?(® ’rat’fii ’rh^^ 
>ag« ’raarnnfw ®i- 


iJlWMI WS— 

arTlr®^ 

?*{ csi«, 


«t4: ftrfPrs! (GEOSYN) 





H-g-m-tu fan f 


f^ yrr f ^w^ >iMM 






Wfq '9 HWT4—W4 


A NAME TO 
REMEMBER 


HAVING VAST EXPPKirSCL TM 
MANUFACrURIN(» Q' ALITY 
WIRE WOUND KfMsrORS & 
ALIJPD PKODUClb (OV^RINC. 
A WIDE RANGE OF SIZES & 
TYPES, 

Continuous period of Mipplv to nmiiy 
major rie».tncal & Fltctroiur i rojuts 
throughout the tountiy, 

MADE STRICTLY ACCORDING 
TO IM AND IN IT RNAIIONAI 
SPECIFIC AFION SLilTAPl E K'R 
LLICTRK'AL & IIFCIinONIC. 
APPLK AT ION 

HIGH RELIABILIIY & PROMPT 
SERVICE. 

Write fo7 Dt tail-, to 

M.N.PATHANAVIS &C0., 

I9» Chandni Chawk St. Calcutta-13. 

P Box No S0'-6 

Phone 24-5873 Gram PaINAXTRCO 

A -VM/MNIV^ 




S^CJLffM/A/a 

ryp€ 


tmutfLi THifAtMATt9H 


Mstsro/t suotaAtfA 
Type riPMWATfw 
ifiUTH TAPS 


M 4 S/ 4 C i€ 4 P 



rype^r ^ 


fetal I 

2 . ) 

^*<T~ aits fetal i 

3. »f'8. '5*11— 

fetal I 

m ^ aijt'Q ffeis 
cat^t23 1601 
17, ffewaa 


A RESPBCTABte HOUSB 
FOR YOUR REQUiREMENTS IN 

All torts of 

LAMP BLOWN GLASS APPARATUS 
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>Tc^jar^t'4 '«it«f sic«cj 

1 ff« ^t4i c^T nt'c^n 

c^ 's^^rcf ^ntfs-s 

c"f^ff?i *i<9 ,>«r?t*! ^zm^» '®i 
. ntsw flcfltii i f*? 

,>it<r5rri ^c*i ^f{3 f^C"r=i cstJii—tt?r 
cf*(tsf*fi citk^»il c^cf^ ^c’ta 

^t<t^t«itf f«f5i 's 

<111 v^i % <«W CfCl 1C«f^llt1t» 
C«ftltl 1 fflltfl 19C1 \z^ cif^tifl— 

'®|^ «itnii 1W* 

»r«ti I 


5:1 ^«c« i?c^, 'stisc"® 

fw—ntnsj « 

CIC^ ^rfsCK 151C« 

, \iJi 

nzmT^K cwt? 

I Cl \tn rif^® «ftt 
« «ji^i?rwtc¥ 
itc«t cari *\%\ ici mn 
Cl ^cn ^twt *fcff 

'isria ^caltm «ricf imariH 
«<iftftf^t 9 awcii—‘«!t*(it c?<afit*it*c 
TO 11 11 iifTO fawti- 
B^ri lajf ff«^ 'itm cfimi 
c*ri*|t^f fi vacay it«cai 1* 

TOJarro tta m ^9 araifcin 
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^ [ 27«u 


^t«i >1^1^ w- 

fit»i*i f^its ^wt*i Hfsiflraj 
Sit’S ’IFC5f%C*l!( I 

fiicflfa nwitf W^ ^t'srsit 

sitc^sf I ¥nft?:»!^, 

c^ ^1 ^c?f ’Sen 

c^ci? ifsrntst’iim sw 

f^Wt3l>C5«!l| IftfifCI 5»IC^5 ^^c*i 

cn*f# sf»ijt*i '€ ^stf® 

SIC’S m I st^rtts stsre^T Tmm 
« «fFtc^a utatf ^c»iF« »itfsf« 
Vc« ntw—f?fsitrnf 
'tts «t«5t^t'^tC¥ ’St^CS ?!r*[tfil^ ¥«’Ttil 
«fcw ¥ts^5r'»i firtftm *fw 1948 

sitc»i rswm nflis? «if«ii 

¥Cfl^ 1 

««tsf 27 sw s[«na fswfsi nf^s»r 
M5tfl ¥ts<i ¥^eratc*ri ssj fsci cfci^i 
ntstscifl fs«it«f'cv¥sii «f1f»fn 
^c¥ ceil wvi «tt»rcf i s^tsH nc^iat^^N 
¥1 CPtsf¥C»l’W, ¥1 ¥flC¥ 

ntfi fs i f^«r¥ *ffssnr« ¥i fti 
¥^srst»i, -tsst¥C¥5 *iw i 

nc^arsN cecsftw <stt*it¥c»n ntstsi 
*ft«ns ¥tC¥« r^«fcs« ¥St1 etm ¥«C¥ 
S[CS fnalTSlt C'ftci fsc¥ fCS I 
fsf¥ ¥^fsscir ^t«F 

¥SC« C*!Wf|f ‘Wt=T « fs«tsi’ nT^^U 

CS S«tf« f^S¥ S[t, c*t ftsw 

r^fw ssfSltCWfl «HI f«U¥—c^t*isl 

¥tlif3 ¥C« fsic^l ? 


fsutrs* ¥ «rf6«t (ssi s^tcsitsst 

¥fcn¥l STtStfll 

c¥ ns fssf ntsm fenfti ns, ensn 
ststntn, cntNfrttfnn ^'®itfnc¥ fswtcns 
«fcitn, cn nsen ntcntsni ‘«itn n fswts’-n 
fscis^trs «tftn ¥ii \ <# ¥c» 
f®fsi «rtil listens snw—esens fsf%w 
«?¥cn cn ns f^entewtn nc? fecici, nsts 
nni cnni i stststen nrsi njftf® s^tcin, 
^tsi cn ns ns^fs n*i5Vn ns. cn fssrs'e 
fnsc¥ snc¥s; f®fs nr^t^s— 

fswfn'fnnts si fsenswens nni 

ni c¥cs cnens ntstni stness (^W 
f^fess *tti 4ncin ^cstn nts ^) ¥Si 
sen csts^ sitstens ensi i 
01^ s(istnt®nrc¥ ^tsai cs nSs'e *34 wjvs 
nifs fs— 4 ¥Si 'ns’ftnt^ 1 

*wfs ¥ fswts-'^ 4 sn «f¥ti¥tcn 
nl fsn} 5 s €fr« sitstcns csss fsens sin's 
fscss ncs, Sinn fsc¥- C'ssfn 'Sttstsnnn 
ntstss stness ¥ttn f^wtesn nsi «tntcnn 
mw sitstesn fsens^tts c^i nscni ncs \ 
nncsn sfn ^tn «rs 4 s^n sitcntns 
ni ¥cs, stc¥ stesr stc^ «rtst¥cn'e 
naesn «(s 4 ^« s^testtn nai stn. 
¥tn cnit'a srtstenS ¥sc« ncs 1 tsn mw 
«rcntns nnntn ¥ nsntstnesa si<stntsj 
¥ nncstf»mi i sitsai srtni ¥ncst, s^ 
fs«tn nfssn <sir fsscs nmti 'n cnnst 41 f 
scstfn^ ntntsr« nncsrf»f¥i nrcs 1 

nfN ncnrW»1tnJlii 





ff>rtf ^t??- 

^tfs(^ •fustl 1500 c^tfe 5tw 500 

Mz^ c®ar ftfwcn^ nl^iil cft^f ffs»^ 
St’T c*r»i ^11 c’Ttf'a ’T'lr? a c«b? 

fc?, »i"t< 

irw'® 

nttfl I mfks C9im 

f% ? 'Sf'^tS '•tl C¥t^l 

cw '■«tt*r r f^«r 4 ^fli 

^w¥ ff»i m% i ¥<rj»e w'« 

5its?tf^’f 'a^« i[acf, 4f‘i- 

c’qtnr If«r« ^*tt^ 

f^s<i5 ^f-f¥ c^cfe. mu ?5< mfn 

f^wt^ iWiCft^ •tw*rr‘U . nfsr- 

Cn ^Jt<01 «tTt=T ¥tlis», 

nWc^^ xiin 

*rtt?tnf^¥ ^f^l (Nuclear reaction) 
C^W f^<f vusr I '9^ 

« C'SW 

fa fwcf, ft« ftcfi cir 
f^itf ftii <r^«i %^r 

fwt 3938 J^n^ ^f8 «5<rf ntwtif^f 
ftfawt tfif fJf i 

ft^itfcw 'ifts ft»i c«rt^!T 
(Proton chain), f[*faN sTt*r 
Cfff SW (Carbon-Nitrogen cycle) 
^KV^in m (CJarbon cycle) I 

cert^if irH’l 

{J<. Be^e), 1^r> tvfff (C» GrkchfieW) 


« PTi (C. Lauritsen) 

fsf » ft^i? '5:#^ ^It^f 

ffspi ft^ (Carl 

Von Weizsackcr) I 

few ¥iw ^ii’sfc^ nt’iJrii 5tf»ia ^ 

ftf^T 5f fa^ i 

»i^tc«af <iisT-r<¥t»i « ¥tfl 

«r^r®»r¥ nm# ff? 

"^twi *t^t< ffi? n^iti 

»t^5 <«¥ ^1 |ilftfif¥ wtai 

Wfa ¥*rti 

I f%^^ ¥*rt?f 5itK csrr^JT. 

(Proton, Electron fit 
Nutron) I a »l¥»T •Hrtrffl ’¥la¥¥t^f 
•ilfis ai ¥¥tf^¥ wtt5¥t?ii nfe», ¥tr?g 
a\f5l¥ •IfK ¥1 «\fl (Element) 

C¥ >T¥9l *r¥tt«fjl sjl ¥t<3?tf^¥ 

flit »i^® ¥tc¥5 nm 
(Compound) I 

(Rutherford) ¥W», *PnH 
¥ilC¥ ¥¥tf—¥¥ C4t^¥ ¥ 

¥¥t« ¥¥f5 C¥ar1w¥ (Nucleus) 
etfffH’® »fm¥ |W¥t¥ ¥*n I 

¥t¥t3» ¥|f«#¥l ¥l|- 

cstcit^g C¥a?tc5r c¥t¥ 

C¥^ilSt<5 ¥¥l5 C«lt^¥ ¥ ¥t« 

¥¥^ ^i^ 5?ai¥t¥ I ^r¥*l 

*tt¥ti« ¥tf# C¥t!^¥ ¥ ¥51¥i5 
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Util» 

'®ta 5t?f^cf f^f«* w csttafl 

jfji>(t.flrr^ tst^rf^Fi ¥t«, 

^c<f« 'sr?’t*i vrv 

«FC« I 

f<^f^ vft c«rt^a( 
c^u 

(Charge) CJfl I ^*fN 

iUffS 

^tl1 c«ft^s» ¥1tfl 

f^^K-^TNtsr I[f +1 ‘<1»}5 

-1, '^51 5.CTr 

mn §'5ca?^ ?5?i wjz^ 

fsr«c*!’F VTta Jtn I na^Hif 

cfiftRi c«ttfew3 ’TCf ^tfl c^f« 

lc»i¥3?cq? >j^<rji »r*it^ ^c»i •ftmt5l8s« c^t^r 
call I ffw 

»T?cBr^ '^fsrgT^ ?f« cnz^ •ftca i 
‘HV ai •aa'tfav lc»i^|a c^z^ 

fai5tf?is rraat'S^fecat (tonised) 

^«ai ar»i i ‘flf*r na^it'^'S «ia«| 

fasiTv^Nt^i“»ta ^ca n^ca i ii«iia 
aint^^ fasrt'^a «tf« «tfl 
?cai ^taf^f amfa nfaah ft^a aFca 
’taati cacaF #cafaca cn>f— 
'sfa §na I wtl ^atata 

c«tr¥ af^i «Tff^a ^wf^a 

ns^t'S’F ¥«» ?FifBa ‘jai a^cw caa 
’ifaitarata fna ^tc»ri «atwtfaftra 
»rt*it« ¥tac*f| naat«t^«Ttif5r« 
nna i <r« ca-ta ai 
*ta'*na alca '«tcaa naat*!, «rtaPr^ 

la aw ^ «it«itw 

'•d ( ta^wi ga «rt5?tata aaca cfta 
€fta n«ar*i ^tff«(« |ta ^tzH- 


faiiw [ 27 «a aa* i< n^an 

•rtWf gwa mwM ¥ta i «rtwtf- 

aftra aftatc^« *taatt aitif^—«tat«w 

naat^ wcaf Iw^Sa afi?^ ^a i ajfwtf 
*taatla §wa f^spaitf apc^- 

fW^j5 V (Photo-Electric) affapat a£»f I 
aaFW caaa «fw, cm^ aata c^tat'* 
aa I «j»j^ca *faatlt5^a «rta 

jrtaffff «tca ^nati aitn i 

fenra m ?cacf naat^a caartw ^alxi 
aaafafal ’aca’afS '« ^*ti i 

«ttarcaa artai ^tca fan?l«-aa^ fa^^- 
^‘fi *ra"Haw aifa^*l a^ta sraaal Tw^ 
¥*ri na’^fl ^ca »rta atai 

aalarf c«it^a ^11 f%«tta 

naat^la c^aflca »rata^ta ^ta ? ^'«ca a*«i 
ata, caFBpla "if^a (Nuclear force) isrstta 
c«rfl»a»fa 'ijw ^ewa cacf fafi^a ac^ ntca 
HI, awa ca£^ ata i ca^w csrt&caa ar^aji 
aff at^c^ afe^, ^tiw astwa 
fa?irv»ff#e at^ai cawfiai 

wm iflaa aitaca ca, ca^ afata<s 
fa^rvafv fefitfa® waPtaaf^af a<f«<ffa 
¥ta atca i ojarn aw caFsfta caca 
c«rt^a ^ai *rifa£a faca naat^^i^^rtarfaata 
ceil araca i «aartw^ haf^¥ wfTc^ 
l^cafaatcaa ce^a ^tat naaf^a ajf«ar 
ca^i ^^cafaafca ^tcf 92^ certia fai, 
»aa ceca «ta\ naat^ 92 •rwa'i 

ca^ cart^a^w afa cfta fra 

cacf« atWi ‘aaa a^ta a^ta c¥ta aif%a 

cal I <*^^ ff, wfs^ naatia^fH® 

ca®ft apca cwcf caw afa?r wt^ca^ 
fntifaaF ata att^ai caa«(, Itcalaata 
ewea^ ^a a^ca ^att nfia® ^ i 
faa)^-artata|ta, aaat^i5« ca ’aafs 
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att«H*rt«t*lt^¥(Atomic number)! 

SII OiqsT *rflS|t^C15 ¥X|<1» 

Cit 4flj5 C4rtfe*?^ 

Wt^9 C^af^CJT 

cmt^rsfi’TWtl ^r^fiti *rt«5inr<¥ 

I c^artwi c2fT'5?T'«4¥r^ti»t 
c^ ^tc¥ jjtn 
Vi (Atomic mass) \ <«?fl5 csJt^^T 

« 5»f*ita« fift5 c’T^ I 

C9, T®t >(ct«i m\ ‘ii'^iS 

^*ttw «? 9*109 Lx 10" ^3 istjtsi, '<^i5 

183612 '®*1 <4^- ‘«#|B 
‘ilfIS 183S‘65 ’«'! t ««aFC^ 

fvCl Cf^»l*(tiJ C«ttfe=T 
WJl C^tn 

n^’srti-c^^^csr 8l5 (r«rt^!T, 
8f5 

sO** VO sr| 0‘" I c«5(f^ c»iyc?a 
26|8 C«rt^J!« 30}B 

^ta *»Fe'« al F«alFe*“( 

iim 

nt; vs 

. *rti «a , . ^t: 

(„Y#[ ai-oiT*i ^1 «T®T 

’LL: nr: n^nn 

(liotepe) 

c^9\ nwtt<a ftnfafSiaF 
nw ^ta nantt'C^raf^ca c«rtfen- 

nwta %*ta r naat^.-c^afTcna nni5c'» 
aff ntw 8|& c«rt^ ^ 8|5 «fla^ 

^nafirc» ntcf 8fr c4iln '• 9fe fa^eta# 

aitijcn %'9cff n^rpf« nafii^ 


0»« O’S fai wcal ^^ca^atntifjraf 
nffwcnn; ^taa wa c<fl^a-n*nji 
natn i cnaflca c4t^sf-n*'>aii nnfa 

atfcn« {n^ta-n^ajl a?cn car® ntci i 
atafafsi^ at4 nt<f j nas «a faf®a 

c*\^ cn^ nat<®rncn na-ncaa ’at^cntc^tn 
ainantf^«f ca\9i atn 1 caaa, \^0. VO, 
VO ^af^cnwa «it^tntc^tn ; 'nrata 
VftJ t^caf^atcaa nt^cntc^tn i 
•nt^cntcfetn nica naatia capita 
cnt^n nnra n^ait « nnta a^aifa 
arar ayaat^ nrca ai i aiaat^ilS 

1 cnt^caa n^an 

cn^ ^ata ^ara ai ^ca ca^n cn?l^=<^a 
n^a^a aaw fnca catena naati^ 

aai O'® ai ^f%n:afwa ^t^rntc^tn 
qit ^ O^® fiin< n1atw nfaarrt 

ntaw VO 0^®-aa aqfga cal i 
ncaa*ftnta O'" anji catis ntca, fnar 
^1 aa ai i <n^c«a nen ncwl 
ca^af& aacn ai c^cn atai ^aa '-anfS 
nfaafii! aca ata cntica i 'a^tca 
caaptca c«rrlcaa n^aji cac? at'«ata naIS 
^aa catena acni i ca\afS« ata cffffia, 
ata Fi ^*1 Fi‘® J ^t’^ta «if%- 

cifcaa vw ntlcnUlm -rO ai o^ *« 
ntat aai ncaanraiia tivzvs nrn’ 
entia nfaaf®^ aca ata 
fallen, acn ^«a cawtea ntca 7iS c«rtla ’« 
8lS fallal nl a^«a ca\ni5aata atltli- 
earn, ata a^e¥« VN at N^" i 

ca^a cattia ^ fallcaa nta^fa^ 
^natsifi’a maita ^atai alcn, 

ff^ai caaflra €rs^ aatat® tarn waai 
caaflea aiaiifa^ Htl artatn afaen^ cw^h 
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wm tw [ 27%^ 4< J1 


fi, ¥c»f 

5fC*l I 

c^^fif’f n vK »fi:5r c#*?fc5{9 cft^r 

«iftc¥ i *fwtc<« 
’jffSC'S ^1 •fil*i1*l-c^aftlHa 

wfai »r^c^itafsi 4a^ v«| n'tat«F- 
wm f^rciratl 

nffl^Ttn afca \5tc?i 

«rciy fe«f*r «rwtj<Ta «fc«faf^ i ^c^iftcsfw 
fasten *t*rt'4 fc*i ^tcaf 
faf#a1 (Chemical reaerton) 

ac»J I 

c?<ri ^Icsf, •rtaat*rfa¥ 
cffij fafi?ata 

ifCiaf c^a?l^>t^c<5a 

(Periodic TabI e) 

*ii:aj ^t^csrt«fsr 
3Tac5ca 5laFl, ^ta ^C’l' 

'«a'fS •aa* >i«fC5ca *fa*rta, 

Ifecafsi9t*r, W artcf 92{5 

I si^tin^pi ct^i cizv >i4tc*i'an 

^teva »i*ft 
^«ia<nt5T »rtajtfl[afl^ *«»IB 
<a^f& ^ra »rtfilCf cat^P^a* (Mendeleev) 
1869 atca ca 'atf^^l «!«« ^caa «ta 

ata cw'aal oti n^ta-^Tta^lr i ca aatf 

*:(ai 92{5 aaatl aitai faa ai, aFTwl 
'<aF caw 92 aa^ta aa < 5 t< fc«« 

ai, «aatia 'aafca waj5 aa 
caw caai tan attaa aartaj 


naat^a atntafaa ni- amafa aFii mn 
acafaa i a?a®tftca %Ratctt 

arai ca aaa ^fai ata *j<acf f^fcatu 
•aatca «fa atca—> 92fe at^l 

aaaft r<F ca^ f aa arar, <faff^c» 
'acaat fag «it^cafCT?ta "atra aa?. acaaai- 
arta ^Pia aaat^ a'Sa aw atca « aa 
a?aTv a«ca« i acaaatatca «iafa af%a 
a«att»faa ^aaf*f¥ at^l aaatla 

'Bir^catc^t’f I l^cafaatcaa C5ta 

«r?t ^aa? ca«faa ^r«f «ffr»c« ca^ ( 
a'^atca ^^cafaatcaa cata gf«a 

naatia a\an wa-atwtfS, ca«faa 
cangfaata, gc&Tfaata, ^rlcafaraata. 
evtPrata, cvfaata $'®rrff i ^'®faa acar 
91 a?aja ^c^tfaata’Taatlfecsi faiifaw 
facia Jiaiara aw aat^i* i 

i^ta-ata%a «raatc<a caVcua 

(V/Ag) i«att®fic^ ?taJt laati 

aai caw ntcai •a'Sfaa ca cfta gfga 
itaatafaaf a^aji afa -aaFcaiW caVciia 
nraatafaf a?an aica’Fi ¥a aa, 
ca ff8c¥ fearatfa ^Ppata atai a?gv aai 
caw atca *aa? ^ta ¥c»i aial^giS 
cacf ifa¥ ^aa <a¥f5 aaataa art^catefeta 
aflt aa I ><¥1 itaatlfa¥ fafSpitca 
a^catafa (Fusion) aw; caaa—^fe att- 
c^fcaia naat-ifl auafarca ^alS att- 
cstraa aaata a«; araai ^Hcaa aw 
at^cstwwa a^cataw atli|tc«(wa 
’atlcatc^fn ailf aa i 
i<ta-ata%a fa^ati<a 
laat^ aw i ^tat #a aw 

a^aaai fat caarf^w wtaf^ca 
W «rtar¥ ca cfta 
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1974 ] imm 


C^f C^»i1 ntfl 

^ ^ ni^l« 3?c« ntc^ i 

m*{ f«lfapfit^ (Fission) 

I 

^nr^ls n?i*rtt« 

c<it^ f^rsf ^f^?tsf csvf 

f<8|fi^ » c'®’f ’^'*1^ 

ICl ^tf '«’»r«TC^ (Radio¬ 

active) ^C»| I 

'fl^lS F^f?Cf 

f^if «f«l? n^stt '1^'® I 

*rs>iitu? »tiir'f^»t£nis 'sc^ *i£^ 

rn c^^ i ^- 

*tw ns’tit '4® ^ c«r, 'StffS 

C!tCiC^® f5tW1 'B5{T1€ '«5T3C-^F C^tlB C»»tf- 

1 vjiJfjs nfl5|t^fl 

^Jtn 30~* «i^f5 ^jt»r 

10’“ C>lf*Sf>(fetfl, ««^|5 ?jtn 

10' “ c»i^f*i^a I 

n^t^f eWC® ^1 c^5r^«tt?i 

C^WK f<rf5?5*| 1 ^nw 

c^^lssf n?TTc<fl ^*11 ^aicii 

C^Ciff 5£»!C^ I «(it^lt®« 

nt«^t*rf5f¥ T^fmi 

C«11H f^rf 11 ^ I ^tf4¥ C<t¥ f#«i 
ff®i c^tf, c«m*fi 

® *«fI at«>ti I 

«i®f9W iti—(1) «itw ifir (Alpha 
rays) n lit (Alpha pajrticles) 

(2) fUt if^ (Beta rays) 11 fi^i HI 
(Bctapartl^ka) 


■ (3) 1tl1 (Gamma rays) 

(1) flflltl ClVcil 

111 fl 'Itlll ¥11 ^1 ^tl¥l ll%l 

¥1 c«tt^a 'e 
^f5 WfCl vHe I ’^^in 

I if? C¥t? C1^ null, C1t¥ ^tl¥l 
¥11 fiflfl^ ^C1 ltl, ICI cni Cl)£«15 
ntiitnf^i nM)i ¥i ¥ti nci, fii 
■ntiitifi¥ ¥11 5ti( sstm nits 

fifnsci cisf ^«sni ii« ^ti if^cin 
^trits ifsticis 5 cicn 7 n^M i 

(2) c¥ti ci\cis sit^cnti^ttni csi^ci 
¥ fi^|c5is n^iTti 3f1fi® ijssttn 

Ilf^H ¥C1 ; ^ ?J155tC11 

11 stn ifeci C¥ar)il6 'iitsi' iw 
nc'? I fi^ti It cn#?—'CilSs «itfi¥J 
i£^, cif& cnc¥ c¥^i if^s nitn 
mil r#i ¥11 ¥ti Its »ai^ mil 

ciVnsitls ¥« I fs^l fifisri 
<4¥fl ¥11ir¥ f^?J^-¥11 11 'iiiS iitir¥ 
fi?i«.-¥ii ^^ntfs® nw ^Mi¬ 

ll I fill ¥iti ifitin ¥ft£it£¥i ifinini 
nti 98 i^nn I fititu' (¥) ^1^ (1) 
fll?1 ¥1t8 n^6ts¥ f 

(¥) fifel ¥11 Itri 5P® ir^%l 

‘nifl Ht'ii fiijvnil (e*") i 

'•ll ¥s niitlrC¥w)i:ii fi^$i 

cit¥ 1 ¥£1 'snfl c«ittii n.f«n^ 

¥C1 111, f¥l C¥lS?r£Sfl icul nm <tr¥ 
ci^ cssrtlilS I mtii nutlet® 
nwi *¥¥* cnti c¥i?tw% ^ nt¥iii 
itn ®ti ntiitil^i ninyt *®¥* ifH 
¥W i;®! nims *# itii, 

®tt ^t^tf n^ut **i¥* itn 



.1^6 ^ 

cn»\i 

^t»ifS5?i5a «s U11 

^fsita c^, ^1 

^f’5rc9fc=i’j ^t^c>Tnfet*t VO fiffim 
n« *ifS-«fi^ cs*ffi?:^ VFl > 

(<f) ^fi ^5irtisir?5n 

sFS9rf^5i"*i5 «ii^f5 

^•11 (e^), ■«it3 s«tN c?'9?i nf«r^^ 

(Positron' I 'flIS nfl*ltl' 

I ¥t»i c<£rr^5»t5 'A^Is 
= 5(i*ri^ni^ c»i{5 'S? 

cf '^^^•? I ««wc« c>iV*i/&fl 

nt«*(t*if«f¥ ‘1’ 5Pi c*t« ■fs’f 

*nji^t*l5 '®t5, '®c« 

c^tJi fc»it ^u ^t«*t 

«5 c^. ^1 I 

t'«i»i5f, ^t^t»itti5tn 

VO f<(^ n« *iffli'® fyi 

=?l^{^c«fC5« yN \ 

(3) 5i% c^t5< ^ni 1 

nt’ii '8^«r ( ’itNi itf*9r< 

•v 

^rr’i'SFi 

m'9 \ 

C«jl¥ =»*fi ^1 f^i?i ^*11 

5it*iJt'^'^ti n*!n n^^^ 

i>iji 

«ir»i^ iif% f^i»i?if^ '« 9ft^nr>«— 

nt^ f 

(NtttrinpJ 

<^iw m »i¥« 

^t<rt«4 ^1 f^lri 5»lt« 


{ 27«^ 4< 

'i)^ I «tm an ¥tf« 

w TO 

nmU f^isi 

mw «ina c^t*r vnts 
an ^rs n*«ti*i^ 
fi»tp«f«!ta TO *rtit I 

f?*T TOt^ 
m) nv ^csji, fV« «r«j5}j cto 
« fsit*l Q^9\ =11 I 1955 »itc»i 

4?fl5 fVin’i 

<131 *s^9i I pftlBa f^f 

nr«c3«i>T'^31 cpt=r 

tif«r<t*f nrcs «is?t3tc>f c^*r na 

Fr»! 313 I ««TO^ ^31 33^33 

fiini P3ti53 c¥tsr f3?^Tv«tf3fH 
C3^ mn 43 3t3 CW«31 3[C3r^ f3®|,?:3l I 
3tTOfl CHI3 3^(3 43 nf«, 

3t5?3 «1 C^3« ♦Itf 31 f^^3t 
^13 C3t3 <^f«3 'B?t1^l'« C3^ I 

• i131StaRJ ' 

’4tPti:"r3 tfifsiS 33Ftst 4¥ 4f(5 lirf^T- 
f^i'Sl 39|'?af3 3f34m 4Tt»t3'1 '«t'3j^C33 

5tn 4 ^t*f C3ar aF3t3:3 C3^ I 

^fe:3n3 ^tn n3Fc»i3 ’ist^ 3 ?, 
Pt3'6 -«jk?l13 <itn ^tn f^3-5t3 

i^tsiti f®^ C3l^c«if®, nw ^ts'e 

<3itnrti3 '®t*r 3rNrt3 

Cnf^CTOSP C3%l fP31 «tC33 :TOJC43l 
c^artc»i3 «tf 1 ^ C3ft^ 

C>i1^C®1®| ®1t33 CTiar3 c®3f3 

ftit'B I ^ 

•flt^3 C3^C^»13 ntaftl n 3*3Fi 
*fS3tl 3lf%3 I nit^3 

®3»i , n n^nn Htnv» 



19741 iWC® m 177 


'• «r5'« 

vtflt ^fc-wc^l frit’ll «jr«r vi • 

«tn 

c»if*&c4® c^ar^f ®tn 

t^<ffi® ftfCf c®tf5 faj^t c»i^&- 

cff® I ftwf3a> ®^?r cn^ji^fir »rtf 1 
c*»tt^s «i<t^ «f«rt»i c’T, 

fifntc^ ’tisr-^ntftwf 81-76 
«t»r 18-17 ®t»r 

«it® 0 07 ®t»r 

®[^C®5T, C^ltfSltJ?, ®Jt<!fsi5t^, C*l\^, 

®t*ti, c*iVPi¥ nftc<?r 

’fftn f ^9 »T®»I =»^caifl« c*iV»i^ 

’rjt*r^f «itti, fV® ®ti:??t 

simi -fev v^fi f'eifi 
5?f I f^tiwcfs ^ic«iT^ =Tt^tsr 

ar'R I ^t^tcn C¥S 

^v!r» €9^ 

’<(tf c^» nf *1 

^t^c@tc«rw« nfisit*!. f%»l >l<tf’f¥ 

clears «tFa ®rn»itait? 
®t£?i ntcfl 

• 5«i» S9(c^ <rtc®t 

ftlcstc^si c-i^ 
nffl*f® ?ci ’^ti I 

«*rt«*i fiffapinl ^t»ivi, « ntwi «f%« 

"?!» «fcsrl 5i9i»caj C9im 

^'.*tf« ^f, ^1 fti 

I ^ n« cftsr 

cul. 

f I 

C^C¥ 

2 


f^'STVfiti 4^t€ 

clears 4^¥ I 

?^*t cn cvtsi fentwJ? c^t®, 

c?5«f 4<Ft9 C®C«f ?li*tt®ffl® 

ntes I s!tv^ c®af Ifara? wfai 

^n»if% *11® 4tr»it® '« ®t*r-?it4f 

«ftw*r I 

•Ki9 c®ar‘?t*i 4f® c^c¥C’« 56 c®tfl 

feesra® ^t^cstcaf^r ^f*iifc*i 

^ttV I ®ts ^li<i c^afll ai^Cii 
c^ nfaHti c®3f ^’*^*1® vHf c>il c®'® 
amtKCf nRsn^-^tfr ^c® §n« 

5c«i ^Un «c»r^i*^ c^c® 

55C9 ^tiri 500 C¥tl5 4^*t1 

*fc« ^ ittw c^«r 

?*• aitncf, 4tc?1 500 c®tl8 afS 
^1 ®r®tr«rT *1*15 ^ ^sfiar ftra C9^ 

^ac® ntaca, fV® nta ®ta 
^t-ota a® fatcift® ^ta, ®tw afai« 

at<w 4tnt® «<rf4ca i ®ta c®4 

®t*j 4t*ica. ®ta c*rc^a« s»t*it *tfaa^a 
’5{^ca I aje^a *1® aw ai®»i 

^hatfa^ ifta£Jtf8fr»r « *jfa*rf« 

4®ta 4!?r*l® ^5 / f#l W« <F<fif« 

®a arf®4a« a<ri ati i cf 1*1 c^t® 

c*!t»i at 4r»i:*tt«ta ♦tfan® ^fw 

ati I 

WfKm «w»w ^tn«iWR^ 

®tsi.ncaW (H. Bethe), f5r. 
f45ft*5 (C. CrjtcUfield) *ifak*T® 

(C* Lauritsen) *tt*l¥ f^«t lawful W 
4r»K^ 4aatw nta^Mfa® 

fa^itf «rtai mm. i 



«9f3V Vfi 4< 


«ft*f’|aifV'» s?ts (Proton 

chain) I 

’^^Strara C^ 3If»! 

a?'»fC3f« 'dssicatur ^-T 'em 

^f, C»|^ 9I^?I 

iWtsi'®: stfli 

c^im r^f<F«iaii[ Vi I 

s»«FC!l!ff ftlc^rCSFST ^tets fkfmm »?tfl 
wm »«^f5 sit ?t«?i nfe 

txf^it^ftiitfl m Oi^ I 

nt*ri nf* 

y, fi&l #*fri ^ 

^tlf§tc^=l cvseti? 41 C4t^4 4r*ftC4f P, 
^«rws ft«i ft!?® ^1 i?t»ii 1 
<1^4 4tn-iH (p, fi) {H 

iittetc«r4[ »rtw ‘iele 

c«2fti?5T a^nti »ru^r«frsT 

'sfflt (H* 41 

D*) 441 ^<^nt444frc»i <4f{s 

<<i4{b nf4*r^ V 

(c+) *^4; H*+H‘-+- 

Fl*+e+ 

4tn—?H fP, y)|He 
«r44 «ftcn4 ^ 45t?l 4tlt5tc®Ft^4 *ft«r 
•«efe c«rt^af ’fita n^i:4t*8ft4 v 

'»it^c»itc^t*r (He®) <n^\ nf4i sl%i 
41; «f«fK H» + H‘H-He»+y 
If^l 11*1—fHe(^He, 2H‘) |He 

fi^i ittni «i}^sn fi^itcii 
»j^i4t«c4 4ft^ffie fifinti e 

4t^l5tce4 *1141^1 ^t.*lf% 4*i 
He‘+He»-4.He* + 2H* 

WF 41 5ap 
4t4?l C4i;4 (H. Bcth«) 011^ 


^Stt^C^etl (Carl Von Weizsacker) 

fiwt^ *f44 4tt4 ^f'eietci 44^ 

*rtiitifi4 fi!#ii *?3r fcaai i iil5 

lt*mffl» flfipil Itltf&fl 4t4 4^4 
=lt^C^ftW5T F!15 (Carbon-Nitrogen cycle) 
^441 ei 4^4 (Carbon cycle) I 

'flC'5 «i*ii <*ftii5a «rf^ itcn «igi ceir 
fif^ai 41 44^ 4^ itc*f t^nw 41 fft^iti 
*114111,1 ffWl^ 44t«f 4C»14, C4 44 44'C41 
4lf« 4C^1 'da^C4J4 4-f e*l ’4C*f’F1 C4*il, 
C44 >f4 4flpcafl 4^4 41^mi <211141: <4^ 

f^f^iii iiii V I cni lien fif^iti 
§<.*rl 4 C 41 *11 ^t 4 ll 4tllfi»a 41 * 1111^4 
11V 41 2144 4t4 C4C4I 4lfi» 4fC*11 
C*ll4!tf4¥ Vt4^C4^ 4VC«11 C®4 « 

4tail C414 4tl 4® f44 4l 

^11 4lH5lc«r4 «teli flftlll fill 

I 

faiTlltl C’lWl I 

*4^ flfaplll f4llt^ life 4lC*r, 4t4l 
ifiJf fif^aic^ y, fifel ^irvilt*! P, 4t^- 
C§1t44 C4!ll4 41 C«1lfe4:4 P Vl^l lUl 
flfV® 411 4C»11 I 

4t*r! -y c (P, y) -V^ N ^411 c* » 
(P, y)N‘* 

6|5 C«rife4 e 6i? f4l|44V «14fe 41^4 
*1141111 4t4 '4418 C211^4 ’rU4t4C4 4415 
4l^l§1cer41 (7f& c«1lfe4 4 6|8 ^^^4) 
111 41 '141 «4|Tlfvl1l ni4i l!^ fifefii 
m 111 I 

fi^l lln I V-N (^) V-C 41441 N‘“ 

«r44 4tc*tl ^ 4l|l$1CV4 fl^l <1^11 
41^14 (6i8 <«f1&4 e 7ft fSiftSi) 4*rr«f«4 
414141 fill l!% (e*) f4i|fiv 411 



1974] •?(« X79 


«it*r I c (p, y) V N «rn4t 
c‘MP.y)N»* 
fVitf «(tcn 

nu^f«rc5r s«ttctfcwt=T (73 cejt$=» « 7j5 
) nfiin® nt>?i flftr f^f^fflis i 
5^«rt*rI VN (P, y) VO 
N'*(P,y)0‘» 

<ftcnw i?itc|rcsfrs»3 nc^r ‘4»f5 
c«rtN <dv! 5 «if%cw=» (8!§ csft^sr 

« 7i§ »tT>i1 

f^ffH*! I 

VO (i3) VN O'* 

(P)N‘» 

«rtc*r«[ 'srf%caf^fe 

5rflcttc«fr^5 (7l^ 8!5 ) 

nfti"'S nH (q*) 

VI » 

^ktftni VN (P. ^He) V.C ^^(41 
N'* (P, He*)C** 

Mlrnfl s!t^clfc«fcsjfl nzw 
Ctrt^jj »|U^taFR 4fi8 (6f5 C2rt1?il 
^8 6|5 


n«*it^ (2*5 c«fi^«? ^ 2i5 ) f^6§fwi! 

V ’F'fi I 

««rfc^ c'r^ri ^tc®f 
*it4t« «ftcn ^mi 

vt^sj ^•tt«fl*i f«nr. '«if^t« 

«rtc*tfl »!*ftf«8 v^i{ *r9*!ti^ 

Itk ff« 1 

'Sr^*l TS^ -8ff5 (Catalyst) 

fk^iz< I 'Br*fK f^fip^tf c¥^»i«ita 

^tlc§rc'3f3T ntcflf 

fH-t ®t^tcw cv^ ^s-^f^c5»tr 

=?^Cil!I s^t^CWtCSfC^J •tf4*lt£'f9 

^1 

f^fipiti ^5 v^h 'jsi fc»i 

C^fJT ¥t*l *(tfl 

¥flc« ntac«1 I 

Sf»i«cai« «rtfl C¥tl8 fssJt 

c^^zm ftlr^tcwsT 

3?r»!f^t i|t^» fff cvfsr ’sff c*rmi 

v^ ^fi, c^ 

§65 §1^ Vf 

ftf5nt»l« C9\h «tff» «t?t 



sffsRr ^**[1 


^tittfi n«»i “top I <t?j 

'^tnt^i ¥rc^ w^i? cft^ ¥*rc¥fl 
C¥f3T fefi? Sf^lty, ’®tC¥ 

'¥t»ftfi =?»fi ¥? I 

^ 'ftl i5f» ’t*! ^1 ^5fc¥ «rt*i«i 

=^¥«1 I «J¥)>1 ’Brf5|C'5 

«rt*ffli *ft^ ¥fF, ^ nt^ 

Wt^l ^9 C¥t¥ 5*1 

«in¥ti^—c*rt¥ c¥=*, 

I «ltW¥t¥ f^Mfl ^1 »i??r 

«ilf| ?j}5 ¥*T*l Fl'Jltsi, 

c^=r >rcw c¥t¥i, \% »icw 
5tf ¥Ci^l ^f^?Il 

«f«f»H ¥t®C¥ ^t*rt¥l ^¥^1 ^1 I ^ZWC99 
C¥t:T ®flf C¥t3it Wf^C'5 «f^C»I 
'Ftc^ «rr^fli '^t’Ttfi cir^ij'a* ¥flc^i i 

5^5*5* 5tf ¥?C^ 

«lt?rt^1 *T«IT¥ 

fl** I ¥f*{E« 

5*1 ¥*r, c’lfkv ^tc«*?[ f^c*tf i 

^tntlll ¥C»jt «1 ¥f*l C^ZW 5E«t 

CW*\,r9] I ’ifftc^li >^^E« '¥tnt¥l 

’1*IC¥ ¥¥^1 I ^tfl ar?t| WtC:*, 

«*tnt¥i «f»i, ^tc»n « 'ftE®* 919 
n^iwtE^f 9^z^ »rnr ¥wi 

«fw^¥ti zw^ Ft! ¥riTv «ftc^ 

^9 9X9 ^tc¥, E^rti ^ 3it3*tfirftw 

>f»W «Ff^E¥ wen C’lt^ «ii 

'« Wf^E¥ ClEf C¥C»11 ¥*|S* ff HCi*¥ ^TW 
¥*Tl¥fl 0t*im CW ^rWttJ ^W«1 ^EHf 


«3|| ¥i I '®tit’5'i ¥nc»n m9 '■ftntftf 
f^¥¥ « ®t*i*rt»ii ww¥ ^5 
¥wrt nU >r?c¥^ «rtntf 1 *itl5 c¥i:¥ wm9M 

9Z9 C5lttf=* C?«fl 9\9 C"rt^«l 9Z9 C**! I 
^ti ¥c«i Ftflt’ft¥«fJi 5f5i“r: ¥n 

¥ti I »rf *i*fi 

«T<rc^ ¥»rc»n ¥fs ^t»ftf i 

5itin ^t*rt¥i 'ic'»5r ifiF 

nE¥ ^t5ft 9ZJ C51*15|— 

1 . f^¥r?f '8 ’^tiri-sHt'rt ^c*rf 

¥ SftlSfl fenc^lir 9Zi Ft! f?rc¥ 
U 9 V ^t»rtiit *it{3 c*irc¥ 

C6tl ^z^9 SPSitf^C'S <rt¥^¥ C'lt’ll 9K9 
•ftcfl I w¥ ^9% cf^15rti, «imt¥i 9U 
r^w9 ¥Jrc¥i !%fE?« Ftf^icf cff 1 

2. «rtnti 5 i ^CH¥ w «gf nt^t- 

¥«1H Wtil*rt»n f?Cf 9W9 
CFl¥ C¥C*I, ¥E*1 wtwtfl ¥nE»H 

^9 9Z9 ^tl I 

3. CWtl ^ ¥»TC»I« ifl 
«lt*ft¥t?f ^?* nf^ C¥E¥ 5¥E!*¥ 9H I 

4. ^w¥ ¥(t»ft¥l Hi9% ^t'acf wf^n 
^Z9 ¥tr¥, ¥l»l '8ET*( ¥tt? 

¥>r»l 9Zt *tE^, «Ttfl 9t9^ c?« 5*1 i 

5. «ir¥N ¥>rc«lf -t^ 

¥¥t¥, 'i ’*Tt4m< ff, 

¥hf c«tc¥ «ff« »t^csi cft«r ¥»rc»t*r *ic«a 
nf9U *fc? I __ 

« 9fn *fC5niTtnt«, 

24 *l«if11 I 
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^>!t^t, «3Ll1i ♦ttf^¥tl 


n«i vrsnsfi 3|T:i’t5t« 

«fcsr¥ forci, c<rw 

*f^lRr*fw I 

itw icc^l ftctf vcw 
m <r^*it^tf 5tfi '«rtntit?i 

ft® cw ^ ‘ttc® I »r*ii Btcff 

«fffT4ftf «ft«lI1 ^ f?Cf »!’fj 5T1 fNtf 
^tf®fi| f?;f ftf, ntf CF^i 

¥tf« ntcff ^t!Ji fH HI I 

%nta ^tntftf f^HTn 
ftf, ®tf nfJ HCIffS ^Htl ^CHtSfl 
®f1 ft®, ftt® ^tff 1 f®H ^tcf ^tf ®fc® 
ntffli (i) ftft® ^ntf: (2) isfftf® 
^ntf, (3) itftiff ® ti I 

(1) ftt^f tf—ft® ffCf C®»11, 
fV®11 f^ (Wheel hoe), ff®t f1 ff?tfj?f 
fjfftf. apftfCf ®^*l, ®^tii nf %tfpf fl 
'iitB^tf ntftcft ft^ cfcf Hitntfi cfcf 
c®c»i cf«fi, nv ®ti ffcf «rWft®ffc® 
fnliici ftl5f ft® filfHtf Cf ® ®t5ff 
ft®f fftf Ftf ®sl, <a;f^ci c®fl ^®Ttff 
«rf®ftf ftfT *fc® I 

ftftff ftftai ft®tff ffci fff®®® 
®tftfl ®ff CfC® c®tff I »fl ffl 
ttcfi fatif ®ca f®r itfc® fCf, ^f®cf 
fSff® Hi ^CH ^ ftfef ^ff cff® ®rtftft 
C®t^ HI C®CHH I ®i ftf >Sr ®t^ Cf t®1 

CfC® f!tftf H®f cfcftfi facna 

®Cf f51 (Cyperus fotundua) ftCff C®Cia 
CffC® fCf ftC® friSf f^Cf Cf ffftftf 

ftc®, 5C® c®f1 ff ( ftftfi®: 
®fH fff ftftc® HtftCf 1 fl, ®f f aatftl 


®ficf« ftf5 5tl CffCfll ®tt® ^tftfl 
f®f^i fti's ®tcfi ft®tra® nf® 
ftat2}t«t fl I ®ff bsit ®«f n ffi fti 
ft! Ht®f ffCl 5tf ®11 fl, ®Cf 'Htftfl- 

®ff ^ft® ffi, nci fail 11 ^tf®ti 
ftftcir ftlS CfC® HTtftft^ff cicf fti 
c®cf cfiii fii ®®^i ®ff wutitini 
CfTO ®fic® Iff 'Htftft^ff Cl^ fflftc*! 
®llt5, ®tf ®Cf «<l®ffC® Cflf 'ftftftl 
^Htf ft^, ®®ffC® ®tftftl ft^C® ®ffC® 
fti f 11 

(2) Ufff® tgfti—4|®3| ^^vs i4®t ®ff 
IfCll f 1 Iff fftcf ®tftftf 'ft®!*! 
fl, ff® CffI CfCl ®®^ ®ffC® H®$1 ®fCfl 
fl ft® ®fCfl !>tl ®ltf ( Cf If itCfl fl 
fl^ 11 T5ti®!| ’«rtftfti 'ftf^ti 

®1 fl t ftil itCf 1 ®ffC® Cf f 1 ^tftfl 
fIf f3F, fell ®fft® ®1 fl f«ltl fell 
ffi ®i f ®ti fl 11 ®f ®iiti I ®cf 
^^1 Ifl ^tltl Iff ftf ftftCft ft. 

^ fil ^tftfl ®f^ fftll 
^tl^f «tftl (Rotation) itf ®llf tf tl 

®t®f*l ®f f «11 ftftfl® I 

(3) Itftl^® §ftl—flCffCWlI 
fifwi ®tftf1 Wf®ti^ ffl (Weedicides) 
®tfl®tl ®tlCff. ft ffftaftlf ®fC*ll 
ifflC® flfeci ®t»ltf1 f^>1, ff 1 ®fCf 1 
c®tf ®f® ®C1 f 11 ®Cf ® ®ff ®tc®, Cf 
19 fif® rfii®f®t ®tffftc® wf ®ci, 
Hftltf ®Cf® «ff ®tc®, fl f® f®fW ftf 
fete® fl^f ®C1 Cfff I ^Cff®tCf 

ft cfcf itli®tlcfi fc® «ffe 

9^1 tfti fTffff ®f|fef5% fll »tlf 

fftftcft ftft® cf^ ffiftl fCffe 
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<Sr 'Cff «it9ftfi «Pt^i:n^ 

W»Hf« I 'SC^ f%ig 

^1 »rt4t«*i 'iif® 

^fki^ ntc«=?, c^*i5t «Jtc^« 

(Cliara) «H^»r 

(Copper sulphate) ^it'® 

C?41 4111 ^5114 «ltr4®tfflC44 

(Block Development Officer) 4t«f C^NI* 
C4tn 4t4C4 f4r®4 'e^^f 

47^414 *f4if® f^4C4 
I 

4^f^4t ^c»it64i C4r4 «rt4?ii 
«4| wt4 4?®ft4, 43TW4 444 43? 

^T4t4t4 f44t4 4t*f4 W 4'4C»14 «ff4Cf 
«lt4tC'r5r 4141® 4^4 I 41 4W 

iff4C® C4«41 4^4t44 414 ^T4t41 .4n 

C^4C4I 5F4t44 «tC4J '4C4V 

441 ®tlil'!?1 4f4 4f4 '4t4t4t4 4f«1 Fl4l 

4tr4,4f4r4s 4t4 nw« «r4?f44i i 

4^s|t4 ♦r<tni 4t441 4tC44 Wf*l4 4t4tt1 
44[4f 4tl»lt54l 44C41 I *ff%4 4C44 
C4»1t4 4tC44 'aFf44 '*rt*ftf1 C4lfel4fe 44^ 
444 1 ^t4tC44 4'^‘ll4 «tC4t54| «rC44^1 

C4f44)’l4 « 24 44441 C44t4 ^rintlt 

4414 f4C'14®tC4 4^4144 4t4C4 I 4f*54 
4144 firf®® C4r4t« 4tC4f «|f44 ^14141 
44t4 f4fw C444 *1^144*1 4t4t4[4 I C44 
(1905) 4*r<?l C«f4t4 33^, 544®1 (1938-40) 
5 « Pr^fi 444t?t 4f4l4C® S7^, 

•ft4 4 ^i5t^ ^^?ta 57fB, 4^ 

4 4t|f4 (1962) wff41*1^4 C44t4 ®rt44 « 
C4tC4l 4tC44 4^ C4C4 104 4ft^I 4Jttrt4t4 
«r4tf«4 %tH4 4T4t44 t 

C4t4^t^4 C44t4 ’4t4t4t4 ^44 ftW 

4W 4^ « 4tlf% 4t4t4’T—CW4t4 dtW 


4f^4tf 4tl54 «r¥f4r5f Wilt 
•ff44t*l '« «r¥t4t®4 44, C444--C4f4^t* 
444 44^^414 4t44ttc® C4 44 «Tt4tlt STHtf, 
cw4f4 «r^c"i4 c^r4t4 4tl5t®. 

¥ ¥44C¥4 cf I4t4 4ti5t^ «S? 44 ¥t4t4t4 
«tl^tC^4 ®t4®41 4i:^ I f4f®W «l¥t4 
4tl8c® f4i^4*r4^ « ^t4tlt4 

4<4Tt4 ’Br8?*rtC®4 4f44H ¥4-C4^ W I 

44, 4R C444~^¥®1. 4t44 'a ^- 

4tr®4 *lf44ltl4 ^444 «rl4t4t4 ¥t4®4J 
4t^ I 

*<f"B4 4C44 f4f%4 C44t4 «tt44, C4tC41 
« 4t^C44 5l4 44, ®t4 4C4T 4<4f4, 

C4r44*1^4 9 24 444*rt4 4144 4tC44 4t4 
C4^ 44 1 4(1^4, «Tt44 ¥ C4tC4l 4tt44 

¥f4C® f<f®4 «rft4 '4141^1 ¥ ®tt44 

«r¥t4J'54 4C^ I ®t4 4147 «lt44 4tt44 
¥t4t4t 44C5t4 C4^ 44 1 ¥t4*l 

4t4l44®; 4^tftt4 4[t44 4t4 4«4t4 4[t4tlt4 
«rt!^'®l4 t.4 C4^ ^4 f 

4t4 Cit'ftl'S 44 44C44 f^f«4 444 

¥l4l4t4 ^1444 '9 «rt^'«l4 t^f«4 441 

f^fsi »f44 f4f®4 «7l4t4t4 U4 4C1 « 
¥4 alCSfa f4^t4 4C& I 4t44 4tt44 

¥f*IC¥ fssf'Stcn ¥14 ¥41 414, C444— 
¥f4, 4t¥tft ¥f4 ¥ 4*1^ 4f4, 4lt® ¥t4t4t4 
«f¥tlCWf f4f«4 44 1 

«[S{44lt4 ¥C4 C44I C4tf 4tC44 4l4l 
¥f4t¥ C4t4t14 44 <4C¥ 4t4t4t4 

Xn 4C4 f4f¥4 444 *44^ fn c4C¥ ¥4 « 4^544 
f44f44t¥ 4t^ f4f¥I 4441 14 fW4 44 
44 447tf 4t4tl1 ^C4 Cf41 C4t4, ¥41^ 
4fC44 41 C4t¥ 4t4¥ 4rt4t4ti 4^44 
aF44: 4tft¥ 4tt¥, C4C^4t4f 13 ¥tf44 
C4t¥ 4^l4C44 4t¥t4tf%. ¥tWt 4W1 
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ff, ^t5*rfl ^t»rtft?r 

a?c«r ^ 1^9 W 15 f^c¥ 

^tcn >ntT^tc« 

or<n cnri «i ^«r*r 

»r^<jii trtc¥, *rcfl 

'irt?'« ^($51 '6 TO c^c« «ftcv 

't TOn Alta'S ^ta i 

of<»l cncf, '« «tf^a nfast*! a-asr 
«tta natsf’Tatsr, ca% ^Ntfta 
ac^, *tca ^ilc'sa atfa 
'« «Tt«rrtta ▼a a:a i 

*rtc»r afr^f^r ^*11 c¥*n 

lir, c»il >1^1 ^fkw, c’aair—i^f, 

«hai '« c»ttla ^tntita -tit^^ra t? 
c^*ll asa f <5^ f^c-ra afca ati^a ^\c5 
lata ca a^ar ai artc^, cacf 

aR=ra ^ata at'?c^ atcaFi 4 
iat«ati1a atf caaa faf%a 
Scitpus ca^???r at^a «iaa ai^attifa ata 
aiar atai af^ca fr^ra, to 

ism ^»al ¥aata naa ^tcai a^scar fa<a 
^ai ata ai i ata ata »itara faca a4caa 
TO atlSa a*lca ^ aa «{tnttta fna?«fa 
ata ^9 «taaa atai-aal affa c^fcaf 
atc«a «ft<5[*5 fata «jtntata faaclc^ 
c^»i c?'«ai aa i 

attaa c^vf ^tat^i attar atiar ijw 
c^ai« ^ca, ^1 ai at»f Btat«fii ’rv « 
^a 15C1 atca i wfac'» atwa stai catncaa 
♦fa Btattrcw at^a narta « a^a ♦trsi 
♦rf^ca ntf «Ttw «rtwna^8f at^s an^f 
•at naa ^tiar atcar jaa^ atat« ata—arfac^ 
^tatai artar cit^ ^ratntcua caa a'Hi 
at TO f arta*tf caai ata, atcat afai af 


a«ata ata ata afac« arai aft^a ^tatata 
^fnaa aa, ^tai atantcaa ata «ff«- 
catfyfsta atta ats, nt^a « at^a «rta i 
irtl ’aas: 15 f?a afaa artaa afa cata 
arratai ^ca caca fats atai aaa 
facaa ata a5tat'®\a, c^tB^tat^a 
(Scirpui maretimus; S. supinua, S. 
articulatus), Cfat^at^a (Cyperus 
haspaa, Cyperus sp.) «rafa 'afaWa 
ca% ata i^a i aaa «rfntai ^attaa 
Haf atcaa faac'?a atar Btfaca caa» 
tcar^ ^ «rtnfai afa caca ai ^ca caata 
ataatB i?ta wa i Btawttai 

•sfaatauta ati af? «itatBta ata «rf»- 
catPt^i ata ?ta ara» ^ca ata ataa 
cBfei aataa arta? afa ^ta aai ata ai i 
ast^ ?a Bf^ faaca f^taa aai atataa i 
cac'^aa attaa a«rta ’atatata 
a^ajt« aatsta ca^ vi\ at aaa 

ataata 'srcaa ataj-«ratai fa^ta ata 
aaa m ^ti i araata « 'atatai fe^a 
^faa af« ^^atca %a c«f\aa i «at aaa 

at«a! ata (Echinochloa colona), ctffe 
ata (Alternanthera sessilis). Fimbristy- 
Us miliaceai Ecagcostis sp. cap^- 
COIdenlandia corymbosa), catta 
(Typha), antat (Cyperus baspan caaf^)i 
Ludwigia parviflora afiiatti 

«f«t^ fi«t9 ^t? I ^ttt^tflfl at^tatftr 
«ftatriT< awt awtf ta^li 
‘ilt a*ra (Nymphaea), ai 

at^atai (Csrdantfaera trBoia)) Utri. 
cularia, Myriopbyllum, Enocaulon, 
mm «t^r^ «itat^ta «ita?a acti 
aiff ^tattt «it^?c«« c«tac«fi¥ 
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wf*! «itwr c»rt*r ntf i vtw 

ifc»ii*—4^ ’r’rw «itf n4 ¥il5 ^tnt^u 
c«fc¥ ^ wn f*rcf 4^ar 
nc'P I 

«rt5?«tti:^? «r«t^ 

^tnrtitc^ vJiNci 5it<ftc*ii 
♦ftW ; Cyperus sp., Scirpus sp., Fimbris- 
tylis sp.. Alteranthera sessilis, Eriocau- 
lon sp., Ammania sp., Sporobolus dian- 
der. Erogrostis sp., Oldenlandia corym- 
bosa, Panicum, Chara, Ludwigia, Utri- 
cularia, Myriophyllutn, Limnophila, 
Cardanthera. 

5?lc5 ’(FCffis ^tntfi 
•rti’itKsitir ^tnl I 

?rt^—I 
w i3Fi m cT^r® 
«frt ff^9 I cffsr 4^9t9 

?it^i c<t<n m ffc*?9 
CfW CVCt 49^ 1? C<rC¥ C?9C«1 9CJlfC9 
C49 »T^8f 91 :®9 ntfVci 

^fk CICl CVWCII I »Tt4T91®: *4^^199 
9tc»i 9tc99 «rf9C'® 4rir9 4itn*R « 

9c^c9ir 9f»t Tift^lu >tc«p 

9t9l 9t9 1 'ilff® m c^rc^f 
4^ «r¥t9 9r*t9rtC»1t '« ^ 91 ^ 9 ? C9t9t9, 

91 9t9ntlisfiir¥ ^*1 C9tC? ^1901 ¥C9 
C^WI C^r^l 9t9, C9 9ff9t'® 4¥9t9 

^P9t9 '»ftOf99 ^f, 9J1 9ff9 ^91 9TI1 
^9, ^C9 9tr99 I- 9^^r"t9'e 9^9 ft I 
'9n^‘9t>9—49 «rt!^^r9 %9 C9^, 99 91 I 
^9t99®: 4C99 C»tt?1 «ltC91 «frC9f «lt9 
»rt91-SP1t9t«fil 9fC»19 ^n9 ^ ^9 

99 1 Aasolla <« Salvirtea 49 
«t4t9 ’ftsil, 91 C9t9 Cftsi 4t«»It9 9tC99 


Bfftc® WWW ^699 c^c^r fff 99 f^l fl I 
Ottclia alisoaoides, 9fC4 4rt9»f9f «t9Tf 
991 99 It9991 I 9tC9f wf^C® ^ 9fr9 
4 9^9 «rt9 491 ar^tf I 5t9l 499119 
f9C«l 49^4^ 9^ 9C9 9l91 

Lagarosiphon roxburghii 4 Hydrilla 
verticillata, 9tC?9 99l 99 
419199®: 9Flfl9Flff C9C¥ WC49 

4lfn:9y 9lc99 9rf9c® «fc9-r 4C9 » 

91441^9 414191, 91 Gramincae 4 
Cyperaceae cmSifV, 91199 4%® 49- 
C9C9 C9^ «t®l9 f94l9 ¥C9 I Gramineac-f 
9C9r ^1 (Cynodon dactyl on), Dactylo- 
ctenium aegyptium. 4l9l (Panicum 
repens), 9'l«91 9l4 CEchinochloa 

colona), 4 Eragrostis sp. 491:K9 C9% 
4f99lC9 9lC99 4^C® «1®19 ^419 4tl I 
Gramineae c4tSl9 9C99f5 49C4 
4li:4l59l 991 9l4 I 

Isbaemum rugosuin-49 4l9 C99C® 
«fl9 91941C99 9® I ®1^ ^9 C9t^9t9 

4lC4 414111 419919 9F9919 499 ®l9l 
991 4C<9 91 I !^4 ^^C4t 4t9 949\ 4C4 
Sjl^l 4llt¥lff 4firf^k 4fC9l ^4 C9l9 
49^4^ 9l94lf C4C4 <J49f 491 9f9 I 

Setaria glauca-9 4191 • Cltfe 494l9 
9tC99 5l9l C4C4 <y4¥ 491 9l9 91 I 4l9l 
®l9T« C44C® 9lC99 Fl9l9 9® 1 

Isbaemum rugosum 4 Setaria 
glauca C4C4 4l99l 4l9C® 4tf9 C9, 

414191 ®19 ^tf^S 44t41 414 414 
4lttf (Mimicry) 4l4C4t49 499l9 csti 
4WI 4C9f ’IfSl 4 9F4 9i:9 ^4 9tS99 
4lf 414 41|C9, 4C4 9t9 4l49t» 499 
®t9l 91599 454 fl54 9l9 4 4599 919 
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<fTt*nr >rcf <rrw« 

m ^rtcni 4Ftcsr^ «rft% w cs^t 

<FW 5^1 «^r< 

ct>h ’fft ^rfrtfts c^c¥ ?»r»ic4f ^w\ 

« ^i^z^9 ^C'TJ 5r*j 
«rf«wtf^^ I «rf^t*iii 

Ecbinochloa colona ( ). 

Dactylocteniutn '« Sporobolus dtandef 
nt=TFtitfl >fi«r f^cn 

^ c^, ’T*n 

<itc»r« ist?rt'« ^ i 

Gramincac 

^r«f »ii«f '3tcwfl «« '€ 

•iftn’F ff I 

Chloris inflata-c¥ *i^ 

*l8l?t fenf 

Cf'^ 1 Eragrostis-^ilfl cnt^l ff5¥ 

fwm V( I ‘•w?r 

5jt^t irt^i, 

«rti *f^, *i8r«t- 

»!C«s *rt{< *rt^i-«f*tT'*rt« 

^ttv I '• 

OTMi ^fi I «if*fc'® 

mi *rtii ««it'9i »ftf 

Typha 5!^« ^fkC9 CT^fl TTH I 

Cyperaceae-i ^tntfl «f^C^ 

¥l« I Cyper 

Sedga ^#11 I tn% mnj ^ (Cype- 
rus rotundus)i Cf>rff« ^ '#*rr*r1 (Cypeius 
haspan), Sedge ( 

Scirpus articulatua> Cypetus ptimilus, 
Scirpua matrhittius) « Fimbristylis 
miUacea* F. fenuglnea, F. acboepoides 
3 


I «fr^arr^c« ’4t«ri 

»ftwtcsn I ^«ft» Fimbristylis mili- 
acea, Cyperus haspan « s|Vt9 Fimbris- 
tylis-4(? etarrf® trtw* «»lff cftl 

’Ttl, ^1 f^VI ^41 Vl*ft« 

iftT «d I 

Cyperus haspan C¥t*r 

mi r?w «i f45»t>r «i f ^Tt’frt few 
'•tS I <«« aiCfT '«si»T- 

'5114 ^tt¥ ^ «If<tfftC¥ <rt4Sfff 

CHZW ^sr¥ ¥fl15^11 =!1 I ert4^ C¥<rt situ 

KfH ¥t^<r« nzw *TCf »ff*intcfsr nc«r f^c-r 
¥t*frw 6C¥ ¥ti « *fc* 

Clt8 4tw«fTCSf« mw ftl ¥51 

Cyperus pumilus-C¥'«t5 C»ft*It¥t5 5i|Jt 
f5Cf nf5Wli: ¥^C¥ C¥¥1 ¥tf ( ¥Cff 

f5¥?« f-r¥c*ffl »TC¥ sff^ci ¥fr¥ i 

Scirpus articulatus (c^fp^s ) ¥f%C¥ 

CW51 5t5l ¥?:55 5¥ft¥« C"rt¥t5 

f <« S|»It¥t5 I ¥^ ¥*^t¥t¥ 

5¥4l?C«5 Pt«ffC¥ 51 ¥¥ •ftC<¥¥ 

CStt¥1 ^¥t5l ¥t¥l 5f fl ¥rr¥ 1 5t|54 ^Cf 

¥5 ¥t'a ¥*fr¥r5, 515 C5C¥ C5t¥l C5f¥1 
W ^ C5C5f5 I C55fC5 ¥51 ¥5It5, <rt5 
5Ti CIW C¥C¥ I Scirpus maritimus 
¥5 5^5 ¥pf5r5 Scirpus 
articulatus-¥5 «ff5 Ctrl C¥C¥ I ¥m 
Pt5 C¥t‘f|V ¥ Clt^ 

»t5t5 5« Xn 5t5l ¥C5 I ¥11 %| ¥ 5t¥tft 
¥(WC¥ C5^ ff I Fimbristylts mUiacet"C¥ 
5tt¥5 ¥niC¥ «lf5 mi-5t5 I •¥¥ 
5¥5ti55¥¥r^*ICW C5ffW *llc^ '¥f?[C»t5 
51 ¥t¥t5 •*1151 f^t5 ¥:f ¥ «tf¥ 51515 

t|^C5l 5¥5t5r 1Ft¥l CWtftf ¥ Cltl - 
5ll5\ fft55 ¥t5l Fimbristylis ferr«giiiea-c¥ 
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Tflvi rffi 

51^ cw'^rt'® '€ <rlt5fv >rw »rrw 

cwii% wm tftcsf^ 3Tc^ mw f%t-} nu t c’^' i 

(Sagittaria sagitaJiis) ^ «fr»l?r ^WT 

VI I w»! '9f^ni 'BTt’t^ri c^c¥ ?r:w t 
«n n'hst'ofS? s}^. ^rtai « 

5tWt« *111^, *ft«1 wc«iw 

^•f?r5c»r '<rrc»f Ptf? «rp, *rri5a w 
nc^ I 

fecfHti?) (Pistia) ^tc®ri 
nfinrfci sf^it f ntitntfn 

c^c¥ <*nt ^tisrs vn 'Brtc*T 1 c’^<rtc!? 
•af’Jt?! 15 s, fTCJifl mv wwa 

^•ffs^tn cia c¥c»^ c^, iqtsrtff 

«r«iia nt<c«« g"w ^1 cs^ ^c« 
«fc»r?i»!W c^r's *ftm ^11 ‘ii5TC»f«t^t 

^t»{j an I 

Lsmna « Wolffia Cft^ 'ft^fl, 

n\ «f^3 nfs«itc*i a^\ ttf i 

Eriocaulon 1 * 5 ? '«?t’ltl1, ^1 

5?tC»T « 9t«1« 

ararti i 
wc»i« 

h1c5 f^of c^^i Vn m- 

’Ilf ?iiw wen 

'ftm I ’Tc^ v c^=» >i?f ^t«t wxmn 
V^n §n« »f^w »nc?f 

^ ^mU ^nw ; 

van wm wmwi *ffr 

wi^^U f 11 win I 

»r*n nsi^nmn 

cnHTfti '9^ *!€f?| JTiin fc«, 

•iw ’tfin itf c*ftf 

* 11 :'? ^tf i 

Commelina Kenghalcnsis. l*Tj 


VI fgi1*rt*rt, «ffc«fi wfitf 
win I c^tc^r fff?, ffgi v «. 

mmn §nff«tn cutf cfw w nn^n ft5t- 
ftft «iic»T «fW»fr««ffC¥ f5cn an i 

fiffaf Htf (Polygonum plebejum), 
iftfl « ^tl§« ^*tn 

Ftc^if nflw nc^, <rt*? V^ntn *n cntc^l 
ffftl I 

Amarantaceae fHtlitS *IW 

C%fh ’Eftn ^1 ^tfS (Alternanthera seasilis) 
f «igi c^r^fl Vn I f 9 
fW9 sitce sit^C'S 9t?¥, ftl '^t91-«f"tt91 
m^n ^tci <«c»r TOi 

»rt9t9i^5; agi w *it¥ti1 

¥«r C991 9t9 I ( Allnoannia 

nodiflora ) itCJll f ^1 \ 

Caryopbyllaceae C^lSjl “ftf 

(Polycarpon loeflingae) *!t9t9*f^* 9t^ 
*19 Cntt^l fC9^ fftt, f9« 
c¥9i -nU I 

(Nymphara) ^*1 ’Itlb 
»tt¥. fif^i 9rs9 ^9, »rt9tm: 

C991 9t9 1 «ft9 n\an *lt«»t9 SJ® C9*t 99 

^n •It«t9fi| ^¥ %1C9 <fC*l *tUf I 

aJ9 ¥t^ ¥f t¥f9, 9»llt¥l ¥ 

¥l9t9 *ttt¥ I <991 ft9t9*lf: fl%t99 
9ti»f9 «r9i:9 9tc99 frit's full, citf 
¥n V f^t’i^fl *itc»i f 
Leguminosae 

(Sesbania aculeata), Acscbynomcne 
indica »r^9 f fits ¥1 nftltCl fftl I 
Euphorbiaceae tfltSlf Euphorbia hirta 
(ci^l) iNtilf: fiftf «{g9 c?9l 

itl I Euphorbia microphytla ¥9 *tt9ltt1 
f^ll ffirs C¥*H 9t9 I 



187 


a»f3(rfi, 1974 3 m\ 


Elatinateae^H Bergia capenais 

'flir wi'^ 

cift^ c^c¥ cntitf cntistf I 

(Aiamannia baccifera), 

Wrt Wt«f5l¥ ^tCf ^•tl VH 
feg'«c^rti I 

Aromannia-W «rwtf«'« tftjsfa 
af^tr, *itc*T 'i!C?5 ?[ff, 

fsrw ’5F»r c«tc^ ^iaf ^zv 
•tt? ^tf I 

Oenothcraceae c’titta Luclwigia 
parviflora «fp '6 

s|« ^*1 '« ^CiT I ‘flfll nM3*t^: 

^ ^r»ir® «g<i ’if«»ift«i > 

Jussiena repens 

c^tfei •• f^w BfC'.fl c^cn 

«ftc^ «11^^ c*r*n I 

Halorrhagaccae C^1@l? Myriopliylluoa 
indicum CW^I I 

a»WT CTr»il '« 

'ttc¥ «ftir *1^ -aTrsf^tfel nt^l 

«ri^« ^tt^l 

^t«f^t^1 I ^Z’(^ ^*5 

nz^ I 

(Centella asiatica) >TtMt?l1’'SS 

nm I 

(Ipomoea aquatica) 
aifilCqs -srgfl C*f<f1 '«CW« Hf'? 

<ftintf ^tc¥ nu c^z^ 

c«t»f <rtisr« sfi'rr '«rcs?¥ t? niv 
’stu I * 

Hydrophyllaceae-^t Hydtolea zcy- 
lanica () '« Vcrbe»aceac-f 


Phyla nodiflora >rt<ft9*t«s C¥<n 

¥tl I 

Scrophulariaceae-i Limnophtla 
micrantha « L. heferophylla, ’itCWI 51%^ 
♦Tflnfi coffftv ¥c*i. «(tc=f« 

«rti C¥«ti I 

(Bacopa monnicri) 

«FC¥ ^1 WZt t 

Lentibulan'aceae-i Utricularia-c¥ 
®fsC'5 sfc»t?r «tnc« 

’ll ^t’fSftilt, ¥t^»lt (Cardenthera 
triflora) WpfC^ C^^TlTSf vf9f 

^tf^K ^lC¥, C’T^fW I 

’sfz^^ ^zs <«« nt'st^r «i’¥ 

<?t3F¥l^t ^ src^a fe*rcw nt«i n**[< f¥^ 
ffc^ir oTfsfftfei « ¥f>a 

-^<rtc5T iw¥»i i^zii ’itv I 

(Asteracantha longcfolia) 
sFr»! ¥if cw^i I «: 

»tC¥ 49t **gf I ^ZW^ H 

nt^¥ ’lC<f « <S!^^ ntZ¥ I Rungia 

¥*i C^<tl I 

C^'S'dHiSl (Oldenlandia corymbosa) 
(Rubiaceae) 3it»(t3l*r^: WZ^ 

»itirt4n«: ifc*i« fenfSptttn 
¥t'aitf»j cmn 4tc¥ I 

Campanulaceae-tgl Sphenoclea zey- 
lanica arw 

vtn ^4 fl’irsr T^sf9)mi i'm t 

cntift« PfC4 ^ m*ii 

4ti:¥i . 

c¥^£^ (Edipta prostrata)-:^ 
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<rti <n Thrr (Sphaet- 2 . f¥i >itj8p5— 

anthus indicus) art<it«*l^s Alternanthera, Ipooaoea, Oldenlaadia 

cnu?i 'sf^tc's nPi 1 ^ wtf^p 1 

Wt^iJ «ftcsii wftc<» ¥afl5 3 . I|t{5f 3?^CF ^C¥— 

^t»rni *1^11 ^tWtFal 5f«»5ts( I *(traa Nyuiphaca, Monochotia I 

^V^^ ^Ntltl¥ '•TT*l^l f-flfiiPr® 'Stl’T '®t»f 4. ¥t« -It^ltiv—Ludwigia, 

¥?rr® *rtff l Ammanma, Sphenoclea i 

1. ^»r>ltsr—Pi'^tia, Lemma, Azolla, 5. >{tf8i at^ttsH—Evolvulus, 

Jiisskua ^wtf? I Centella, Bacopa, Polycarpon I 


'« ^rA-r ^5 

c«t»i^ I •aafor •itntcsjt'i I 

«i5r* ¥iaf ifi sn— 

^Ttt=rrti5» a«fif£«>i5T ^ fentcf n^l vwi i?i— 

•ft«‘h<r^ts nrs^tc^i '^Tt^f^faitnur t*f« «(t 5 « ¥?rc« *rtc« 

•rt'iii 'affei c»il >icf w ’TTfiif, 

«fc?t Iff} <at •Hfi V Kicw «rti« 

-• ^1 ¥« ntc« 1 «»fr>Ttc¥ ^^tapc^ 

>pnr, ’itnatii, f^5T<.-w ^fsrhr^F tiiff'sr* fi[JTRf wti 

*tt|frii «tvf« 01?^ Rf ^ai w 

fw, «fTtf»i®i'a^'»f^vf^nrfc*r«^t« c^«»f%cw^ 

I c’^cit?, ®i nt«r 

»itirt«n®: fitii ¥n ^af^t *fti 

n^"nc< ^T>!r*i m vti 1 ««t f«^l5 

n^\ nc^ I 40 - 50 A* w ^rtcf i «t ^4 «!, Ktipf V 

(lA’— 30 ~» c>f. f^.) f * 1^1 ¥Ttt®tfw 'rii¥. c»r^t cf*r fp ai^tf 

^It* 5 fwf«t»l fk^ nfi*r®i »tt<l c^ltt (Barrier) Vll «l 

^I'l ^ *rtm\ ^ CT, TOssw 

* 4 ^ '^^IW ft® Cftf 4tT5n® fc*r |f (Bloom) I 

•rfc« ’«f . ^ =«(«, ffw®itT,w ^ cf»n ’itii 
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9{n 'sriji 

wi ^ ntrw 5ii I 

»l|| ^N'Wt *l^tf 
'>r:^¥ itntff3T¥ ^nir 

cHffir® Iff I ’"rjt^ni1^it*t 
c*rt^*i ®sn:^, ®1 ^ci 

f«rtf ¥«t® c»f^ 

^ '• ! t5 

^Jt«lf*if2nt*i *tff} sfat® 9?*4 

c^t® C9'9 -i®n“f fi®® ®Tt®,f«rf5ifhi ®s®t?f I 
«f=Tt®® ( 6x9 c^T. fs.) 

0‘5-~07 ^wh IV ®Jt®I- 

99'5»1®M 

f^®® *ff® nHt*ftPT ^*rtc=n 

®i5 *ftr®fl ^nf®® 

^® «it®<ttr5T «r>TTt5»i ®f I ®Jtr^tr®® 
®t%c®nH ®i wt®® wtfli- 

«ffainit« ®t®^ ®tfl1 ®f ®1tFi 5 

fSi^tcflw ®®^1 ®%vc®tc5ri '®f^^-c®ti:^?t 
^®®1 jfn^ 2T cnl^C'sr:®9 ®t^tftf® 
®t<ri i ®[7t«af*i^ircw •rt^is® ^ 
*»f5®t« '«rt®i 

•rtftn ®ii fifca Jiferr® 46 arit^r ®tl- 
c®tf®it^ 8 tsrstJt c»it!®it*r 
£»t®t^® 26 0im c»itt®at»( f»!f®c®^ 

ftartif ®® |i|^ti ar^i ^?ti=ri 

wi *11®^ 5% sft^ie® ®jtPr® 

amnw it®i ®c® 

^nr f4ti ®^t®® ®tfi® ®fl 

ffi ® ®7t®fHf^«t>i-waw 

®c® t5 ^5C® Wf5® 

®®tft® ® jtfe® ® c^ft® ®7t1n® t 
®i<ry ®t®t®^Oi® «nRs« 


sisfmi i »rt<ft7ri 

15 c®c® 20% »rt®f®^fa® ®rtf4® 

2 c®c® 3‘5 %iv^5ft® ®ai ®a I ^iii we® 

»pn •rtt’t f®-r c^c® *t®H I 
®jtgrsf4atc*r5 ®t^*i-®t^ 
c®^tc® ®«i ®i I ®Tc®t®- 

®a’»tf ®c® ®5r® ®cs»® «®® 

n®t% ®tc® I c^s{*f—(i) f»r*t®fa ®Nt 5 |® 

(2) (3) aft® siJtJa ® c®f®t»t=T, 

( 4 ) ^*it»i>rr^, ( 5 ) ®tirc®l *f®f« I 

f 5 r®®ta ®tfi® 

nm® 10% KBr 

®5if^v ®ra ®£:*5 10% 

AgNOs ;f^c*l ®sf^v ®ic® aei l 15 

c<rc® 20 «ita ®ac»t ®Jt®- 

’tt^i c®4 ®®4®rr«r AgBr 

entf^® 'ttc® I ®tca ®ita3L^^atc?ri 

nt® ®tc®t®-®«r^f®s!i»i flff 

50 KjFeCCN)* 50 

<arjt5?/Pn^ta KBr c?ati fsjafii® ®ai in®ti j 

xata *rt®f8c® «i®[5 ciicnlSc®! *rt'<frc*r 
®tc®tf®® ®ca c®r®»i*f ®at ^r\ c®n*i*f 
®a«fta ®r» <f«tWST—®itf*i®ai—5 ; 

c»Ttf®aN »rt9i®tlt5—50 cirjta. n^Prat® 
c®t®tt®—10 c®c® 15 .®jt®, ®®-®® 

I m ®c® 3 c®c® 5 f®. f»r. 40% 
®jt®l5® ®itrn®® ®®® ®®® c®tit ®ai 

inr i fixing ®ai ^a aratti 

\ 

®ti[tcaT I 

f®®®ta raFtatt® »r®f®c® ®7t*3f®^atc®a 
ni®c® ®ii®® ®f®^rta wtfa® ®a®fi na 
c’ft^tc® im ®c® ica ®f®« c^rtai ®a i 
®ta*ra ®^ti® 2—3 % nh*ci ®a^ 2% 

®7tl®x®i waci ifac® fata *ftf 

®Wf ®®n®t «fcam® f cHin nt®j9 
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wm 

2% AgNOa ^4^ 0‘00>9S 
' fl I »ftfll «»^ftf 

mn I *i^fi 

AgCi TO I 

csiw{5t®« csi^c’f «rtc»!tf®® m 

<®t®»in ®il l fixing ®?I1 %JI 
tit? « seal ®?1 I 

cSFfSt^® 'if5tF??t« ^tClE I 

cyfit^c®? 

f?fe?lf6 I 'iita 

Wi'w =11 ®?w 

•i®if*t® ?iTHfaif^?tn« *ftt® 
if? '«ti J ••I ®i9r csf^lS tjirt»!ti- 

131 <»^ i3«c*f tftCl, 

(ifll ^Ttrsitfsutif 125 ‘tijitf, 

c^ffl^irtNi^^-ioo .srn?, ^n— 

»r*l? 30-40 I 

®? *11 ca^i& fit, '®fTO c^ttf- 
fec®? *lt?IW VI « ®ftC»lt9 

'•t’l CTf?® "I?*! cistcn 

ir*tt®f?® III *111 <1^ ctF«t»l 

K,Fe(CN)*-ilI TO flf^ll TO ‘SJ'fnitsT 
5 C®£TO1ltsit^® ICS I 

*«s ns c®i®»itns ntst fs 1% ® 

«lTtfs® tltfSl 5% tCtlc^tCiFtfs^ srjtPft® 
ntifec® ’^fscii '•Sts sfin ^vs, 

9fVci TO! cm ics^ts si 
ntwsts tits f^f%i ®si 

fl SI 1 ^*1 S^tV KSK ^sstf fsf®t 


’•^wm C27®ss1.4<>|tl9l 

stntifs® ssfs new f^si 

mil t(ni sc<s ¥si stf I 

Freeman-Leviton «*f1tnfi:®r sfTtCHtf®® 
®[f%c®TOs wtsi «fsi® ®iTt* 3 |sfssts-nt®c® 
ts *»%nt^ wtsi n?t<, ems c^'tfs® 
^tfnc®s srii ®tfs® ^si sis i ^ts ns 
nt®^i fnn®Ts stlct^, faFcsfilsT 'e nfet- 
fnsts ®ttcs'fi:sl?-is w«?ls wsc*i 

^fsci, ncs fscs tsitnts KBr « 

KjCr,0-®S ai?C«! ^Itcsl SI I "Stes 
titcnt®-sf5'fri^n fnn^ts ^tnt^® ntc®s 
§ns 111 TO 1 'ss ness itsf'sfn AgBr 
nsif®! s®?-~sgs fstm Vf% ®?sts 
ssits SI. =01 sisntfif f^sjts- 
cnfsj^snifTO^ siitsfitn ®tfs®^Ttn: 
fifstti-ntns ^na ®c^fsitfv c®tni si i 
«i;!‘‘^fjif?irics mtnrs ®f^’?rcs ^tfs® 
®rs stipes 'nstftis st® cnc® esn 
TO stpi s«i Its I n!? ®c^wf¥ 
ns\''«cTs <111 itnintsti csrfe 

^^vntweSS WZ9 ST? 15 ® SI I SFS ^i, 

stfs® srjtqfsf^sttis ®tn csfi wts 
n%s ifsrfi f 3rl^®-sp^ css esf^, 

ntlscst^, sites at? si^ ^si'stfl'STOS 
^fs enf^s nts«f ntststs stts '•t 

St'^S «IJtnJsifSltC*l3 TO I 

sfs "ntsi ctf^is f^inpsts fsfsscss n^'nc^ 
^ttnen sTmi 600' cnf%f45 ITOctoi 
® s fsists sf® SI t >!«tfs 
TOti ntssts®t wwm scs tut^jfi^ts- 
st^tlcss ^nsfts sfs cits sirfn: 
fsfSritsit^s srtrs nfsci ennts cto 
nto tifstnwsciist 





*icv ^drf, 'Bta ?rtl^f-fia w*rs(i 
¥ti8F, ’ftc«f, c<r»it?r 

>?tci fVs ^cf, ^stcisl 

iftf^f ’fmtw wi srt^c^s 

F3!C^ I 

^nfir"ttf<i6 ^^•ti stt$^ 

’iTfinfs^fi *ft« 

^i^^itsi at»it^ nr^i 

?»i#c¥« I f¥~ 

c^«jt« »iti ^t'e sfiilc^?r I 

c?«rc^ *it«ii I 

?ltffs| si^rMn^tftsl « ttCWfl 

srf^C'fif "itv « 

?Fr?r^ I ^ti:<Sf^ «r>Fl?it^c? 

n^t =fc^( StttC=f5 

m starts c»if^ «ttl1 C^C5 '91 m I 
c’i(tvft« c*r^1 ^T« stttc’fa t? I 

«tfar«nr cnt*ft9Jtw nvi ♦(t*? 

^•fw \C5 

c^tt*« I 

«ft9i «rttt«rc^ «f»i c«ic¥ 

f i»i ittHc^fl nttti^T c^im »i«^ 

w I stntsf^f c^r^ftcf ^f» ®w- 
mn ^ftftrww ctrt»tfl *icfr c»r»iir5 
^wi Jrt^tfi cv*!i fti t5 

c<f 

«rtitiii6 wwi tnw c«tn i 

fm ^1 'f-rv iiif%^ ivini 


srr$c¥^ c^ c?rt^ i i<550 jrtw 

210 csFffg nt^s (95 c€tf5 fVc»it5rjt*t) 
«ri^^ ^<>11 I 1967 *rtc9t 
»rt®’®i c^c? Rcf 1450 c^’t^ 

«rt? 650 cftiS RwtJjit*! ifi I 
«rts 6 

■tfRfctir '9itcf, cn'4tC5T ?tt§^-Rc«3 

I ?tf«« fr« Rw wtcn RRit^ c<t9i4t9 
’^•1 ^c'®i! 186S ntw w*i 'er^’iR 

^t9t^ ‘If «I9i ^«lta 5FC» 

^t«!T I ^911, 9i?ta 5«tli5.aF 
9f^f*i3!ft*l nt c^T^ifica® ajnR*! i cw 
RRit^ ^«a*f ^r*ii i 
c«4c^ 

«r?;at9r^fa >iR^i cw, «fT«rta ¥»irtf, 
fR»i 9rt9 5»tf65c?« ffa I c»it^ta 
•« ffca wRRta ♦i^t'e 

I 1909 >ttc»i ®ta R'®. <<^5 ^t^*tyt'S 
cf ^91 « f^Rf®^Rc®a nr^r RafliJ 
«ff®f#a1 ’iilSti «t^f 

4^51 "iitf 

naK I •aa ata £T=r ca¥*iR^» 
c^Ri¥t^, IRa 

9ata ca'i^tata cfefaian §nca »«« artnf 
ajaata alas att¥ I 

«il8a^-Rna wtw aijt»ri9( ^ 
aa 1930 »[t9i calf I fant^tai caacw, 
anfaiHtfaas c^^ f titff^f aitiar ca 
ataftiai ffcaa aRiSftfttcfa fkm <r?f« 
atiii, caafff Rii aftaf nat< 
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«1*l ^ ( 27«^ 4< 


^'sfr vai ntfi clc^tc’fft^rr*! 

PrjOT I «rf« frnt 

c«»t ctc^ srti m fHni cnc^rc^R^m 
?f I 30 c*fc^tcvf^vjt«i 
srticv =ifnt«f«« ni «it5fft»i «i-rai f^pg 
c»i^c»^t<f c^t¥ m»ri wt«i{5« 
*r»!tifSi’f ar^j cw« ^«.nw ft, 89 

srtH^Fl nt«flj c»ic$tiffH>ifTM 

* 

I 

fiVt^tfW C’FWt^^ 
cnittf^ilimt^ ?rt$¥ v(t^% 

fin, fli nrjia^t^ c^fs’FTtn cft-nt^ 
?rt^1 c^fnt^f c*rVnri cn«fn 
^ci ntf c*rc5tc^fl¥Ttcn I 
cnl"nt5^i ?Jtltcn?r ntart? w 
<jtnni '•tfii fwficnt nw nfn- 

3iwj nfnflfn^^ cm i 

mn fl^?f, «rt« nf^cnttntlfisr sif n- 
<*11 :tiSf, ntfl wsn ^fna 

Hmn I 

^tsfntn «t^cf?r 

feflAntfl cvn 1 n^c^Jtntirn^sii 
5?^ii Ft«f cntfi» ^ti 

c^ttn nc'? ^^ I cn nt^tnj f«i 
^nuni «ftl&tnii <«’»i5 

w'fni<1 *rfnc<rtnilfnt»f?i cnnticw 
fla n^nn-fnl^n‘1 

wm %%m '®twt lij ntfftnt? mw 

4ntwi «ni?cnf fk^n Iff ntiintf 

wxw <1 *f9m ffain ^jHv 

«tit»f fit tin flftfitn ttnfT 

«ftnt cn'tf*i ▼wf 1 


ntfiffl ^Upa «PsnT n*t? 
srttcff fc<f I yfin 
nl fifl^.nt-flwtn cf.cn- fniwu 
i«3f«f«(Tt® 5f;:at«r f<c-Hf«i fcnun, «4| 
tjffti fn*ff 45nn fin t^rff 15 
H«t*"r flf j 

sftjicni *^1 F*rf«r? <fnt*r iwfM 

nil fftmn 

if3rcntc¥‘^flftfn«F ^niftartfl *ffl ^rttnum 
-8-4fl ’nt^wcn 

<rwtn^*f ¥«w, ttiff fftftintnfS 
20 ftnri fl^ (11 ftifT« f®4t 

cnt^Scar®) ^tn*it^i ctc^ ?nfi cnn ’ffl® 
fits ntftifT 1 •nl stfS 
C¥C5»tf»in*I< cfVstn-^tffif |5 sws wtsi 

i 

ntnisn attifs tint 1 
n^s n^iar ifn*iir ntftiws irn- 

ftins ffl^tins ftirisi fi«f nff 
fiins ?rtllc¥s ntftifj 1 
fin fisn afSins ^«s\ nt?tf 

ntitim I 1969 ntin 'efsncntfln feiwti'ai 
nt^ cfcstsi «4w «jnn cfitfisrU® f^n 
nfncfltntlfnn flu 1 1959 ntwf 

^9 i 49 i& ntff fi*f nnllitn 1 

nft 'stn nftf cniars ftMts ttfJcns 1 
‘n^r< atHsF’ ntnn ntffi^n nn snt fnit 
cf, 4sti« ntffi ftn «rtf wfsn ftf uttcns 1 
fsftitf cttn ifiW'« nitn «ttf 
fj^fts fit fit I nif fmtn iw nwff 

fi,'•fW'e fi ftfi i ^ftfUW 

mi nil, cftlv737 cfl fimtii nt<srftn, 
•rtftfrtff ®tftf^, flfini f?f «tff^ 
ntnt n\H ntn itttifi fc«t t nifs 





nt^si 

^tcsf srrl&t^f fenrntfn’ii w^- 

^rt*itcfl •it’ttjsfi nU i «fw 

^^csa 

<ftflt^ :riS¥ 

l^tn f^w'siiJic^i »r«iir 

a(Wit 
I st!Sf 
'<!«i. ?tf®^ 

10 15 ?;^Cil? s|ci|T 

^tcsf Alltel? ^tc^ I 

»TBt^5?l <^5?^ c’f isn 'll cT<fr® 

nt'ait i c*if?ic^i 

1968 

3--i’ »ij&c^? 

^B!« fsif^^ I 

4c^-r. 

I 'Bits sssT ?rt{8? 

^r^*i ^cs ^tjjcw i attc»? m 

nt«Ti cif5t»f» «rt«» 

i[tf »itai 'srl'wc^r i c^Nt« c^rt^ 
c«rt? Bitmrjfi i 3Tsrt«fts> Bjts 

•StHt^SC^t’U ^t#l« «fC» 'A ’?7^^ I 

<^^{5 Sfttf '«¥t 6TfW ’t^l 

«iw?i «itfl 4»rN*T fifcirci i 


stitniifl sitjSc’F^ »r’? 

cw«n I csfapaFtti^w 
^t<^C«FS 

Cffzm c^firgrtw^c^i f^^«9 cwst*! '« 

ifsaft'* ?(i#¥ f?ci I 

ti«<tc*r« :0tf I ‘*1^ *>w c’ftcss 

•f'hitfl 12 ♦rt®'® 
65 40 .atJtil sni 

^5? 'sts I 

^tcia attc^s® ^*ir« 

^esf I 

cn^ *1^® ^t*ni ^tc«f cn atlSv 

'St?! CSl^i 

f^5r ffs!^ s^tsrl 5i?si «ftaii 5»t5»l ^cstf 

c<c^ c^vi^. i 1968-69 nti»? 

-tsc? ar®csf« cjts’4^ fwcf, 
c^^tcHi I 

c>ft»iU!<i cwts-cfef^*T, 

c?fffc>«a cnw^-’if^agf iitsii 

f«rfiis >1? atf4s?tt® i 

atHc’fs '9 3fw 

9im^ B?t-rt4iaf =^»ii 

ftwa ?:5nTci?si ’^wc^si atH^f 

atfl«rfc® tn5?t2> fcic^ i 

fTc*t« f<t-i^i:w«i «r'«s, 

cgta « c^'^^lc’rs *1^ srtt^ ^n« 


4 







«ltf%Ci« f^f«I 
«riw ^'Ti 5ft=i?:i>i I ftn ’fTtf5ii|c=i?r 

5(t"r «5*fa aF^ffa i 

r«nna?i5*r, ®ttftt^tftf®»T, 5fJtwsr 

«itt^£*ra 

'©ttfl ^•ic^ fn« »«i¥ «ii»iVff 
^tsr<r ¥c«£aE5i i ar^*i 

■caff. ca?ifi ^ac« ntca i 

fa^yfv l^caw featn 

f^w*r, catn la a^ac^ 
^tf^caa ^la 

^ta ca^i a^ata <at^ *»r^- 

catc^a Hfft’ ac»i ^l^ ^ai ^a ai. r«F« 
«it(Vcaa «at<ftfa^l ata «fcy, ca^ aafVa 
u»aa sWiaai atataa^; aiai-caaal 
aa ^at® ifcifif aFia afir^a i 

a»aai ^ft^caa ^a^a«faa «Fat« aiff^a 
cat?^ «ftai fl^a l m nf1 (Addic¬ 
tion) 'oa aw a^fifaai can T^% faa 
aca at^at 5tta cncn nta^fa^ 
•aa^ afafna^ fa¥ catf ^aa fena 
fa^a^l afuta, ^c*r ^tf?^ aT'sai ai a>ta 
faw ^'®jar faaf^^a, «aaa ^ 
fan^af na w (Symptom) caai cfi I 
•ait'll a?tf5p5 ataaFf^c^ af^ca caa ( sst^ 
•aaa Da^i '«^a aa aaca^ c<twi acatit 
ai aaf^caa a« caaai la ^aac^ nfca 
^aa «ta «ir aataa cata f ¥a ca^ i 

Papaveraceae nfaatiaa Papaver 


somniforum*>afl f«S'®fnCf ^*fa 

cac¥ 'afj cScif faca ^tcac^ ca aa 
caa aa» ca^tc^ ca«ai aa i uana 
ca^ nffcai aac¥ ata faca cmi at^lxa^ 
^[cal I afatcaa '«rlf¥caa acaj aFa 
’fw =a5f? anaa ^aa'ta (Alkaloid) atc^ i 
^tf^caa acar a^fai aa «ia a«f¥a 
(<jia!5 fe'fa'ta) f 

^tfaa afaat? at'fllfaa «rf«f^«ta mw 
aaffa^ at?t i 1305 area atc<4^a 

aaat«^ Friedrich 
Sertflrner a^^fa*! «ftffH cac^ as^ 
^aa afcaai ^cac^l a^Sata feaa'fa 
aafaafaajfa ??ip~ata a^ia aa taana 
'eftaa «it%ta aiacfi caaa, 49aa»ta 
faatfaa ^c'saat « ac^a ata fatata 

^ufar ^^[a, ai Rouwolfia serpentina 

(^a^a a<av) atai cacf at«ai ata i 
ajtct&fa faa(a«faa cac? aa. ^aa. 
atajt« aatS afaaaa 1925 atca na^taa 
aaffcaa atatafa^ aitaa a^a ataat caa i 
aca atatafaa aka aaf¥caa acf fta 
«rtta. <aaa ’aca^^fa aat< nt#ai ata i 
acaj catfsa (mtfaca ataai ata* 
cacatfaa, ®t^a}®’® Bentley's com¬ 
pound aa\caa ^aa aaPrcaa a^ 

aca I arcaa <f)a<iF«a ^aa aalai 
aca caat caca Bentley’s compound 

aa^caa caca aa aWa an ca^ L 
' faaita aNa, ataft»1-91 
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1974 J 


<4^1 

^?9f¥pri c«fTi 

*^^Jt»T-C?t^* Cf^l pif^l 

c5?«r^*3rKf 's^<r« 

^c4 <it«it wi cnci c^, c»tsT 
*f?tl<« C’TfJfl-srti^ '«H «lt¥C^ )?c»! ^t5 
’tiw Pf <t¥l I «ta ?t»i 

ar^if ar'gsr aT!Ti-5fH¥ »r^ia^*i 

¥fli fmi I 'oa *(wj few«rc^t»rT 

(Eislcb) 

1939 cnftf®=r 5Fc?r^ i 
c^cf ?fc»j« cnf^f®5» 

^tc¥i fVf ^c<tl ‘wtn-c'Tli* 

c¥^i c?f I <tw cnftrf®?*?? afjf fii^r ^tcf 

¥«1 C*tRf®5>l 

▼41 fa I 
4t»rtif4^ nia 

ffST ▼ftfl ▼C44fi& «f5^1'STH¥ 

arc4i4 fWJ nc’? aftc'staf, 
c^sitcwtfnar I tuf far cv^tc^tfaR a?jrj 
hH ffc^ *n%44 cm »rt^ cfcf 
fifU fwf ffppwf aj^l 

' ^t»rfv*c?tif I 

a>Rl 5»t1 ¥4414 ▼ai^t4 ^TCf ▼tf 4t»I1- 
ifffiripffw ¥45c4^, t5 

C4t4rt ▼rt CW I ‘44 »fi!T «ft4 

anif¥W4 af'*, 44f¥a4 CRl C4^ ▼Kf4^ 

ars C4% Cf41 C?4r fffi 

f^iwfapltart »riw «?t44t4 fw 

cfim( cvm ^c%i aari 4tf, al if 4 

(Dextrorotatory il 
Right-handed form) •fwt4<4 at=i af=«- 
^rtn^'W€*1^41 «4r4f cifi cniti 


»T^tS|f4« <4f4l*4t"r¥ «^?:I4 lOT 

‘44ta 4ti4 ▼tlf{Bl fecWI ▼II fC*1'a‘4«fil 
»r^4ltl ffl^f I ff▼ «fl«f»!4 >T4^ '•£54 ff¥ 
TfCI IlffWI ffltiafaill 

4151 ®t'5‘ta«1 art*ft45^: 44fV4 

ffCI 4tC¥4 I •tC^^ m ftlCf C4. C4*rai1-4tn¥ 
•ai *ic4r fa itfH 

cfti «if nrw ftcf I cftai cfti 

ff{5 fJjtC® «Tfffa 4t4 I 

ffg ff 4 fitrn n^f (laa cftJ^iScf frtftfl 

f 41 C4« 41 1 

aftf nft5 414 4ittn <|f*wtaf •Tf 
airasa, >iif^i nn fitfairi 

facisr.ci^t iiffai Kfarft^ ffia 
cffitcf C4t4 ficf nra 1 <a^i fif 
Cftr®4-44 »4ffel intfl I f\4afff 

§^4 •rilfi 114 C441 cn^i 4Tt5t«B< »r®T 1 
^1 454r4»af4lf Cf^ 4f4 C44 f%i <44 
41 414 *r4, 1942 aftci John Weijlard 
<44^ A. E. Erickson Cftfiaa 4® nffai 
afI irnff4 il^ci cifcii—c»i^t ii- 
fiai aT4f -ttltflf atffflFltl <41^ 
etffCIIf icn ftf fri—•‘444 ff, 44ff4- 
f 4tatr«f fllf^ltl '4Tfl <4ffel ^4 
«rffW4f I •44 4t4 C?«41 ICfl 4[t»r4ff 4 I 
ff 1 ??t4ff4 ^*rs nftfi fw C441 af 
C4, 4tf4rfr44 Cft4 C4«RMHf ^ C4^ 1 
ftfffl ^14 *r4\ft fw Itllffiai 
Cft4 C444t-4t5f •5 C4| Cft^ lit! t5 
i^H lai I frtif ircii w cfc^ 
ai I 1954 ntlf Henry K. Beecher <44^ 
Louis Lasagne' 'It4£»r4, 44f¥4 <44^ 4tf- 
iff! •4f 4ttf 4t^C44 ^4 4£It<f fill * 
lltfl ’^l 4F»1^ ff afCf •ttfH Ittlj 

irtnt|ta^£4fitaai i^»fntftw^^^^^ cit%f 
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mm « fkmm C 27^*1 Ai, i< 


nw «nrm 

^itV^r »«¥ »n«f cw«ii tit'll i 

«?fec^a w c?<n c»r*i c^r, 

^C^lf I 5«t5!CTfl §*rf 
5»t»i«%=rs »cn« w 

flmti ‘^uni '«^ts'« 
n«\^j vw cwi^si I c?<n c^r^i 
C^ ^t»|flf¥c*T Cft^T «lt'jt^-c*ft’f C?^1 c?1f S« I 
«r<f5i c^T=ii-3rt"rf 

¥fli c*r»ii nw cir<ft c<f»i cn, 

.5rt»nf¥P?s «^r=it5rt*r ^s’dw *rfw*(t*l 

C<ft¥ C?<r^ta (Hallucination) 

¥t^ fj I ¥t«t«l ¥tf^¥t9 

<•! ¥«C15 *lt3C»l1 5it I 
1958 5itC¥ f=^¥4*l *<1^^ 

♦tl Benzomorphan nwtf- 

'•fta mu «iaf¥C5(a 

c¥t!r cmi-=iH¥-e^^r ^src^ ^ 
¥1?!! ¥<< Cyclazocine ^t^'e ¥W¥- 
¥^c*f?( c<t¥ nfs^ I 1959 

>T^¥S^«1 ^ ‘il¥| l¥^^a (.<f¥ ^ 

¥t«!l I 'Ital *nr¥C!?I C¥t^ ^t^tlft¥ 

*lfaa^ir <il8cif f¥8 ¥11 w f¥ii-- 
itc¥¥ I <Ji^«tc¥ ^tii «*r 
¥n¥l5 'e^cMi ¥«¥, ci¥^ ^f®*itajfa 

cnfif®csii ^cat^ 

uw mu JTt^faFta¥jt¥ i«f¥t=ii «ifsf#ai 
¥tt¥ta1 ¥¥®ti stt^afrwfl 


¥t^¥l^l ««1 mwtw '¥1 «tTf Cyclozo- 

cinc-41 I wta *fa^¥l 

¥11 ortlt¥i Cyclozodne-jai 
ntnfv-cili ¥tcf, cii?i %fk nwi 
icii '<rti:¥ I 

»it^i?rtc¥tf%i 11 ^ nt^c¥t«¥iti cmi- 
!(t*r¥ fintci ¥wtii f*r¥ fici iaf¥cii 
C5Cf «rtf 30 ClC¥ 50 ¥•! ca*!l ¥tf ¥?) I 
fwitit^ra i¥ ^1 I 
»<i^i nf¥rii C5i:i ^W¥ ¥1, f¥¥ 
fecn¥l ¥iatl =111 

•«n^¥ 1® Clflt-=lH¥ 'Sfl 
¥Cai¥. '®tl ICIJ Pentazocine I 

Benzomotphan C’ftSU *fTK C1C¥ 
¥11 I if^¥ nfVcia «ff®f^ai 
Pcntazocine-'iia ¥1. 
f¥l 1¥ n?tf^ =T®T ¥t«¥—'ill C¥tl 
¥Pifip-c»ti cil 1 ¥f5 ^rrsytnstcii cifii, 
«l*fi-ci¥i,i twtfV ^1 ¥ra I ■at^it^ 

call lt:*¥ Pentazocine-^ W 
41=1 ¥Vf, Itl Cl¥11-=rH¥ ^M^II 
w c¥t=i ¥rtnf¥*c¥ti ci^ I ^11 
faici C"tl 111 ¥tl*( 'ilt^« tll- 
¥t^ ¥1 I ^tlll iftni ¥iri1, f¥5- 

fvwi icul 111 ¥15 irtf^f® ¥Cf, II 

¥1¥ Clllt« 11 ¥iw ^¥1 ¥a e^fiifv- 

citi '*tt¥ci 5ii, 4c« ffitttiri US ¥ti 
¥C1 H 41» •<tn¥frtl Itf® ¥fl{l 
cw?l H ( 



siNjtn «i«fTH^ ^«f< =r\ c^fJi+ir c^rt^jr^rt^ cefel 


CTf^JTS FfSRS ^-upf f5 ff f ^c»i Bt^ I 

^«frtn¥ c^r:*rfl >[iw wf*it« «{^*r 
uWiJ ^n cuc^ ¥t«i^8f 

cn»it’? «f>rTt’Tc’f c'f’ti 
«it*ift»5—c«r^l 

fpv '^tcfr^ ■®r^g}Tr% 
^j< vcj f«r« n| ’ll Tc?i 51^ cn^^tsi 

’t'? 

c’f^ts—^tcn 5i?tc5T— 

'*tft*ri ^tnsrtfl '<’fI 5 ^t*ftc9 

^tC»lt53tl ^J[Z^ 5t^|’ fs|»5 

<ft«i, 'stc'® ^fsi i^tc^?r c»i<ri 
c*iVft^ w fw<r^t« ^*rc5fei j 

(?iffis»9 c*il ^r>r“*t)t*^?-*r9i fVc-rtw 

cir*if5f CBt:<r c^ ^c?ff jfWwi 

ff«», f^'^Ct'TJ OT ^1 ^Cf 

cfTfi cB^j I « «icsr •fC'? 

cfr*i ^t^rt c»rl i« f?^—i*iaitfl 

^tci *rt^-®t^i 3»riiti ic*i« 

<«¥te ^ I C’f’ttW f^«it^ 

'*fl8 aic»ti nif m 

^ «ftw*rt*i'® ^«{tf- 

»i^c*iflri<rt^f %*tf ^ti ff «fft^, ‘ill 
mn 1^m\9 ftf cirffSi 
ftflf cn ^'5 nfci 1^, ffi 

flwr4\ *nH mi ^ti ftc^r iH ciw 
'fTfl c^t^tf «ra^t^ csh 


'il?( 'BTf^fiT fi >T*IC15 f'ilf^tl 

c«f«t1 f«, fVf '®ta *fra| c^t»f ^1 'f’lTtnf c«it*T 

BtfI cfc? Bc«! 'srrst^F fir^T *ti 

c^fs^t*! <t«i cfc’^tc^la'tc^, f •(- 
51 tf fV| ft»t3r ’»1x^ 

««»f5 cell— 

WH 4^151 CB^t Pinl =ltJlf <«¥ 

fiait^i ‘iifls *fffl[6f-nar i ffg- 
?tPr ^flS itt^ifi- 

%?9 cn»it^. ^ta ^’Dtnf cat»r 

cafisi%»[5c ^t5(ta ffSflWB ffll 

oi^fffST ^flJl '<k fitf a^tCfST. tllll 

f ars mn ft, *11 u l^rfaifttf 
ac*i f1fn« ffg Itfta ayafi fci fall 
c’fl a| ^tni f^, fff «[|(af? far's r%ta 
^iit^ 'Btata ^na «itata car? c’tf 
«»ta '“raiNf catn aifa^n's «tca ffs ff< 
aitataj f ar»ia, c»r^i fif t5l ^a i 
cal aaa cfrf wt*ff cata l^faftra® 
tfas f^cata*t faca ftw fita® fraa, ff® 
^tata 4fata ’atf^*! fta fncaraaft. call 
catena cara ^raitnf enraa ^f®tf call 
fca 'ftntfi I «a| fl ^aitncfa iticfa 
ncai «rfa natatflffi fiin i aaaitnf catena 
new ^Hta >rn# ^'■li fla ai—PfaFf-ntcaia 
n'lll l^n ait3aaat®i nrrw ’ipaa n« i 
fa na famt® art^ta fantat f^traa 
* Iffatn Hfxtn la^^SI, f fan Ml 
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ftti ttffe •jt'5 ♦fii 

^Hi «ftt5ilr^5r iit’TC’w 

«¥ Tmt^ ^^t<frc»r 

f?c«i fVi 

c^V®Nj «it*itf v( % «f^siRc?-r 
^titJ «rtc»!^ f«f«r ^jt»f I 

«riTtn^ ¥U'arc»r c^tn 

N^sr *rc^ I 

^tct5t¥ »f*iTr ^<rTt*r¥ 

am «fKfi «it*itc^-^jf^*r^^tc5r 
frf=T I «r<frtn^ '^r^8^c?lw ^tiw 
ptfl azw f^?ti cH^tw mf c^tc^ra ajtf 
^t»itvi arrt cftitf csiw%i m 
^*1 ^ta ^¥t«ra i 

acsT ‘avata ^«fjt*r¥ catncv ar»t- 
f|»^ta, •a'® •ra’irt »rc^a*ni 

^ti ficasi *ftarai al, aa^ 
^aitna^ ntata '#<ttta «ra!atac« ^t«f 

faca ('aa^ m »facaa arw fan'® 


fiatai) '^ayf*tf catn awfiw—aftca, 
c^tc^ «(fi'^c»il (%\ ^Jt^atras ata i ait«r 
^ta« na-nf^awta na, fawtcaa m 

•flafS ca'csi ntaan f^rci cati:« *rtf^, 
aFat»f« ce^tcasa »af^ca cac« cs^ 

aFafa <aa:x i?tc?fa ^aata ^caa^ *aPrtafa'e 
ar^ I n«a acaci ^aait^ra aa*rt=|%ia 
ffg^i ^Tta ata i aa»ii- 

a?lc*ra ^tata catatcata^t^ afica 
facafeaa «raiHar cata^ i 
cata, ntai. aaatal\-r—f^arcaa 
^taFC"i| <tif« aftat^, arta ^tfaci atac^ 
F}| ^tcaa ^awtfa^ caV^araa caataiata 
«ra^afHa), "aai ait^afet^caa at%— 
Heiliges Neugiet—diese delikatc 
pflanze, die bedarf, neben Anregung, 
hauptsachlich der Freiheit— ataaacaa 
ujaig nfa«, cn^ia atc¥ ^tatc'a 
aw faait^a at^ta^ l 





tff ’««n 1957 »itt»l 

^<(Tt*nF Tsung Dao Lee Psfvf^fcsifl 

Chen Ning Yang-csf n?t<-f^wtw 

Of’J'rt 'ttai f?<F 'S ^t- 

f’TC’fi ^Kf f ; V8t<fC*l 

*IPI 3([i:^l ®til ff3F « 
^-f?¥ C¥t^C^»l1 C^iwt ¥rt«{tJ>!9 <<¥^1 

<itaii ’arrif ^tf, f¥¥ ¥ 

^-f«rc¥fl w c¥tJ( «¥t<. ^tc 5 r 

1956 3Ttl»r ^<fJtn¥ Lee Yang-ail 

¥[tc<f n^« 

¥tll| «il¥^?1? ftw—5T1 I 

ajt*rt«^ larc« fC*T 

9ft^C^ ¥Ca (Symmetry) ¥tC¥ 

^c>i I ifa at cftoii 

afii, aff^ c*i^ ai 
*fjt^t*fi5a «t*r f^¥ «r^¥»i ll-f^tfi *[¥ 
wyi\ «itata c¥tH ¥¥f5 aaic¥ ca- 
fir¥ c¥C¥ ai ca^tcail cirf^r sri c^^r, 
c>j|5r¥ <^¥1 a¥J( c«r¥l ¥ta a¥^t¥ 
a»it 

¥[t^fll «m ¥11 ¥tr¥ I 

cilt¥¥^ «rf¥¥^¥ta I 

«rff^ ¥t^ C¥t¥tff^ a¥W ^nr¥ycftl 
¥111 C¥tiw»»t¥ fHPt¥¥11C¥C¥ ¥Cf. 

^¥tt«ta (Iff, ¥¥« ^^Jtf? cnWff^t 

¥ij €¥Pr« cnt¥tff¥l «ft¥t¥ 

C¥¥1 ¥t¥J <«ff¥?¥ €ft«faf¥f C¥>ltC¥¥ 
(Cfystal) If ¥¥¥ <»f¥¥¥¥1 ¥¥I ¥¥1 
¥tlt ^ nn <ff®¥¥¥1 C¥r¥ ¥^¥ W 


¥ia-¥¥ 3T¥C¥ ^W¥ ¥t¥l >f«¥ 

mm I '*Ha¥ x^» ¥^» ¥tf ¥t¥j ^¥rrr¥i:¥ 
C¥ «(f¥»f*l¥l C¥¥l ¥t¥, ^1 C¥¥fC¥l ^t¥f^t¥ 

«ff*¥¥^fl «i¥ ¥¥^ snt I 'ftatl 
¥^a¥ia cwcfi ft»it ^ttf« fi- 

¥trTt¥ (Bilateral symmetry)! 

«¥¥¥ *fai ¥t¥ ¥¥l CH¥ ‘fife ^t¥¥tl 
¥t¥W tt%¥ I ^l¥tl ^¥1 

cicala <a¥l fai[^ caic^ ntaf 
<«i¥¥ «fti¥t¥ ciala ¥C¥ ciialw 
C¥t¥ ¥¥1^. ¥¥1 ¥tt¥ f¥ f iff C¥«l 
ft¥t*l ¥tl ¥t¥ ¥tC¥ C^t¥ arfUTl 

Cicala ®ti ¥tci cfeti n^c^ call itci i 
artaitf cicala ¥C¥ cicala 

nt<¥J lai ¥11 * Incaa itaii ita^ 
cicalc¥ ¥t^ «tT¥ii 111 wci 111 cical 
iR 4f¥ll 1C¥1, ¥C1 ¥ta ¥tl itcil 
C^l ¥¥11 111 ntci^ ct»tl¥5¥ f¥¥1 
¥fci) C^l 11 ¥¥C1¥ ¥ta 1C¥ ¥tfltl 
cicala C¥tl ¥¥f¥ ¥t¥C¥1 111 <lf¥- 
li¥tC¥ ¥tiat ¥tita¥'*: ¥«tcit 1<11 
¥R I 

^iH'flWtCl f¥f 4f¥ll¥tC¥ ¥»¥tci 
¥fii fcat! I ciitci m ¥ti¥ iJtn¥ i 
¥tiai iftfi, ¥taita ¥tw icil ¥titc¥i 

¥tl fl¥C¥ ¥l-ff¥ ¥ ¥i-R¥C¥ «tl %¥ 
¥¥t¥R¥ ¥ail ¥tltf call «tl ft¥, 
¥tfitf ci^ ^-itc^ ¥R1¥ fcant \ 

♦ n¥t<-R¥itif^t¥, f¥ap¥? Rlfawtif* 
¥t¥tl 



2oo 


't 4< 


®tsT « ’«lt?rsTrt 

®lsT «rf«f^i I n^rK- 

f^ajtcs^a ^t5=ftf <4¥l5 w «rf^- 
«ff«^*f (Counterpart) iff? 

nt^c’T ^f, ^wl6'« 'sts «rf«firr 
«»f^n*j'*i ^f%-*fiii 4Kt« 

^tvs nfsf'® 

•iiT^ ®t*r nft'« 

^<t«. wtH ffcn *ic«(j, n?rH-f^wtwfl 
4f®w1 «r<K «itfle ?frf‘t^ '^c< 

FC«I, « '«<ftC5 ^1 cf^ri 

^tn, c^ftH «tf««*f Tf^r^T 

5i«?r m^j 

«tf«>!*i'®i ^«fts I 

cvfti ^1 n^’r ? 

^tis»tf ^t*it^ ®t5T ftr« 

5fq cncis ®t5f ^tc^ ^t%-*rai 



VnK fFaj s 'irtfsrl I ‘flw ¥t^t 
®15» f^«F I »r^^t«f%« 

c^^ri I 

c^^tT c»i^i f^f, f’ff cn 

zn^ ^ti=^ c»i^<j'« ^ir»! nti^ 

I «rt^l ®t^ ff ^ ^-Orc^ (Anticlock¬ 


wise) 'S9[c^ I »r^i 

c»i<ri I <iifi5 *^tiRl 
^f?’*w cf «ii (l5i^ feaf) I ^- 
cvz(f c^i ^Tffsftw '«^t«f >ri^ <iwtwf 
«rr«wt sn I «ttn*j 

c^ n^cpf^ 

«it>Tn «rTif<« ’ic»i 

ntic*i I 

•fjrK-f^wtcsfw ms ‘«itisTi 

^TT, ■si^flfPll I fB'SHfwCf «r5fi(^ 

<fTt5T“’rrfffi I 

5^^ I ^f*r 

®t^ Rv '« ^1-f?^ >1^1^ «fti*ri 

’itc'^ ^tf. w ^fsf c^<nn^ 

f%s^ ^tcf •itnc’^ I w 

ir^lar fl^ar >411^18 

nt^l 'd?t^’ c»»<f) ’JC’t ^z^ 

-ntni 1 ^ orti c»r*j, 

5tf I ^ti 

«t%>rN«tc¥ •ffK- 

f^wtc^l *rilf?llB (Parity) I *fJtf«i8 

»rf«s ^1 51^^ fsf^T (Conserve) J 

cf«n 

C=f|sr I 1924 »TtC»» 

iris*! (Complex atom) »tl«l’l*ttl 

ftatHl' Laporte 

nii( I nzs 1927 >itts! Wigner. 
Laporte-H T5ir»r»l ’?rci <41 PfltCW 

c*lVtt^ C4, *tJtf«18« f^^'il «t*c ’a 

4WJ «l«J^ ¥*i I 

<4^ '0?Pf ftr®! 

C’FCOI C4>P1, C¥a?lsi-f4faFf1 (Nuclear 

reaction), c^^^ (Meson interac¬ 
tion), (Beta decay), ^tif4 wh: 
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^«1 ti'V *it’tOTl, c’ft^ c^U c’l'cai 

«tritr*r c?«i M, c^ ¥^i 

'isfj ^tc»rt5iii I 

CW^fl *ltis5, ^*ltw« ®t5f « 

mKT tfant? cvt^r 

^•rti c ^^« ’T'H c^c^ ntc*, ^i* 

^flcf; nc^p 

c«i '2t*it*r I f#i c¥Nt« 

WCf? f«rt¥ I5«.f5|'« ^tft^T« 

<«’iife »iff<^ »r^i c5r«ii 

s»l I ^'8 «itwi ^c»ii 

c^, c^t=r na^^n ^1 »ft<ftat- 

aril c^t^ ^t^ata ^ta 

*18^ ^ai cft^. ^•j nt«ai atca i 
♦t*ft<-fawtC3»a c^u VI 

asfta at<rc8 c^rcac^ i 

car a'f^.'iar *i«atcwa *iiar fata 

c*T ^^1 at'® aa i ‘<a<Ftt»ia 

♦aatafen faS^caa ^ntata ('^tt»ita-fa®tta) 
ca 'saaatcaa ci?^ca alfatf c»r*i, 
^a«rat?ta« ca'c^t ■sftani etc? fat^ 

ac»Jl Max Planck-Jja cat^a i <*W- 
aftaa ataai ‘^ata-ca flaf«f 

ata ca aataf^ ®tt*rf^a^ta 

V® ®aF 5»^a caatt® aT^c*ia, 

#ff at^ «naai»t ®w 
faa« ^t®^ aFtf?tf fat»iai* njtftiSa 

• tat^ ^ta'^a f^wt^ t. 

fa. f®. ajaHa ^tfata (Tachyon) afta 
ca aatlSa atacia, ca^i ®cf^a»frfltaa 
«ittata af®i afaatt¥ ntt^ 
caata aiini atra («ta ^ 

1973) I aftata 1972 attiw 29ra ^ttfai 
Pasadena s<m tafTtf«fa«t4^taf 

5 


»iacai« 'aafaa >rt*a? 

at«i1 I ’eftt*lfaatfl Brbofchaven-^ Cosmo- 
tron ^6 Barkeley-C'® Bevatron ataa 
’fitaai-ai aifec^ 

am f^®f^rcaa atfaaa a*tata cat*i 
fa*i I fawf^ai esa ^P^ fatqa 
Pf^ta fTautlieta puzzle) I 

aa ’5^t8 fag K^-anta awt, 
ata fag K'-aai fatatf^s ata f^a# 

aTta nfaf® aa, 

K*-*7\^ + 7^'^ + 7Z' 

ysitaa am atm ^-mesons I ^tata fag 
K+-aata fatatsfia am ^13 a ‘ caataa 
<aiS awl; 

K^-*-7^ '• + A’ 

«etaa am awt 0*caaa i naWta caai 
Wm r ^ 0 caataa »T»(ta i am g® 
naaatata acai fatalftr® aai * 
aaa artaa fag na*lata na faartta 
c*iVgttai w»f ca, -c a 0-caaa aia^ aai i 
aal K^-ia’Tcaa a| araaf5*i< aiaata 
fawtatai fagt®^ arNn aat's ntawa ai i 
ajtaa fa^tfa® fawatl c?ai wa, c*ta 
*«mta T a 5 aita nitfalS (Parity) 
fana"^® t ®a^ anta fatatf®'® ajagfa 
aaaa ^aa njlfal^ '^taia aaaa f%aa 
•iitfafe caa ata ? «ca fa Atatwa naf®t« 
nrtfaSr fa®y aa ? cut ctat^ 
aia faat3 fawtnta fl^ gti fawtaltaa ata 
gat® at’rwii fai w *tTtfafBa (aami 
n? t<-fawttaa aitata caatta aTtf^tt aiata, 


vea >r#ta ®aa aa@ aJtatfara »!«taj 
aif^iaa aai aai atatf, at« ®twta 
af®l tataa ca*l (Physics News, Vol. 
3, No. 4. P.P. 183) \ 
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«tc¥ ’^^*1 '^rtc^ 4¥ iftf^rfit wft. *f<Tt*f* 

I 1956 »TtW B^afl f^wtcsif nitfAfS* 

^rwf .vti «fnt»r vcAft*!! 

*tii c»i ^tm9 4^1 ¥iwsii ’iitJtflt 5H ifi ^*1 »[i ft<tr*iti 

Wtnv *tJlftft6f f^'»7^ (Interaction) «flf^ i ^C5 '•ttfi 

n^tTh« WM ^tPT^ ^IC'35 ?iv ^9Z^^ I 1 Cf «I1 fC^I ( '*tf5!^'l ) 


caf*lf (Class) -itV (Strength) 

1. Cfjfr^ CtfT^si '« «tw 1 * 

2. ’TJ •njJitifjfSicv fr^ 10“ ® 

3. ’54»1 Mfell, c^<sffiFi^rt in 10‘‘* 

4. <rft¥’5^i ^*1 10'»® 


Lee « Yang ^m iF^C^^sr, 

f«^i8 

•fitfalSi fsi^j’^i «rc^t«Fj I 

<wci «t« ’iwj 

c¥t=i nut^itsi nt'e^i 5ti; 

c»tsr ^1 «\fi|¥ 

08«ffaRit«f^® «R?ij CT'ca? •rjtfifSj 

^tBtt Wlfl CWC^SI U\ «•! 

■ C»')f»!¥ ¥*ft«*»! 

^tc» I (Beta decay), 

(Muon decay), *rt|¥^“¥t 
(Pion decay) ^'^•1 

I Lee « Yang f^f 

%itf c"m *!iw 

flti Vwm^ c¥, !5<*{ fs¥faF«ti njtfflfB i 
c«¥faFi c?rc¥ 

nfeticsn ) f^<»isit¥^ f^ti- 
(^ decay) ^art I ^W¥^1 

nim'tx cnzw ’ll -tfv-f-m 
sgsti *risiv c¥tJ^ c¥t^JT 

wtlf Hfft if^^K C^C¥ ^n« eifft 

if^W ft'«ire»l C¥th¥8 »?ft ^fl 


c^sPr. nsutil? l^^f¥itc*T c^fsr 

n^fsc^ «?ft i[i I 

-a^ nif«t¥ yi^ft ¥*ft8 

8ta Ma fi8l-¥i 

PiftrsFitr*r« ‘Ufft fai$ca8 (n), 
•a^ft c«rtfea (P), vii¥ft (e") ¥ vaf!5 

¥mfft-fa^ft.tsrti (w) ¥*ft¥8 'icfe i 

n-^P-He' + y" 

«a^J *f¥p6ft ^8 1 aiW58 

PtftfjFftcn8 •a^ft c«rt^8 (P), faftia 
(n), •ifif^il (e+) « f%^|8^is»t8 («) ¥nt¥fi'« 
88, P-*-n+e"^+w 

1933 Jltt»l «a^ f^^'8p8 8Jt8Jl 

¥at¥ PlC8 W. Pauli 888 T8tf|,t8J* ¥8(^8 
C8t8l1 ¥i:88, ^88 Niels Boht 8¥8T 
¥t8f¥C¥8, ‘f8^1-8F8 «lt8tWr arti¥ 

^rMf¥|8tfC¥ ^^8*t 8188» ft8 I* Lee 
uiat Yang-48 >»{¥ Cn ¥8t^fft W¥ 8t^- 
^l’5tC8 8t» cn4 I 

1957 artC4 Madam Chien^Shtung 
Wu. ^Pr¥ 4¥8f8 ^81 ifwfplf 81 tfl 
*Tl(¥8'i81 (Ambler, Hayward, Hoppea 48^ 
Hodsen) ¥itC8fr¥t8 National Bureau c>f 
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Standards-n *rTtf«l6l •ttl'*F1 n^tvtTl c*r^ cm* fa^f8rat?r 

W3TI CobaIt-60 rtCT <a^l5 (Left handed 

p ¥ffl!r I ttrfa screw) I 41? a»ii 

nil^ta^W Co*® caf^jfnis (Helicity) 

wa^tafMaCSpin) vstwi « w ^ma wta c«*f>nf>if8 (Heliciy) 

^al p '■r^Fcaata n-Tn^^ »r*{t^r asit'ara^, -al «a5ir{g »rf5Fita'»T 

’l^'Tjta fa<« ra^»l l ^t^a fa‘ja^n «tf« ^a (Riqht handed screw) W^a 
an« fa^faFat’j'^fta atai aai utaati /<*--vfaf^ata 

caa, c*jsft^ c^'it’iiSc^ va ^tn- sir^faa ^ar*i caai alta (2a^ f&;a), 
ataita (♦laa l;w —2731?’C cacf at?a caatra fa^fS tafa cafaf^iS aat'^f fa’Ttca 

0*01'C ^nca ) aai awl I nal-s^ta caai ^ti«ar i fai cafafaf^ ^Jtl*fe-'fa^5jB jsita 

') 



2a\fsjj: oi^ftca « ^faata ^ta effsfaca ®^s^^faa51canfca^ aca^^ i 
fa^iSrata cafa1%f5 ai^itai?, ai ^taata aat^arv ftatta c?«fi i 
caai c»f»i, fa^%a f^s(-^a fanal^ WJaaat’arv <aa^ fa^i?,?:ai,.Haft^-fa^ll|,tat 
fa^-¥lta fa<aa ca^ aa l 'a^^a # sail i ^«aa f® Hi nata 

Madam Wu^'itaw^ai wtatwa ca. CTfa erf«aa«ua^ i 

fafei-¥ita fa-^araa catf caaw ^^sna aatta nataa nltaFl vai 

Co*® fa^fffattaa Ha (Spin) atata^ acac^i cawa, facirtafa «tf»ata'aviS/i-^ita 
^1-ffafi¥ Bta fa¥ cacf ¥ai awa i *«»|8 '« ?ii8 fa^tai, <a^|B A ¥ita 

^nfafev nataFtf a^amaa c«rt^ « Tc-vata *ffaaw a^n, s-afitw 

aiw^tia catarttai cars ntra i 2a^ fsti f^tara i «rr^^ ®ta 

x+-caaar¥ >« tai fir¥ '• 'ajki cT«tt, a«a 

(») aatf aflia! acas caai aftf i i aat atfaxi nrtfalSa arf^aij- 

wacatifa w fi* '« w aFai-^i^tei aslt acaj|tt^-fa^taafr»« aatata >|f¥Cf 

Hta fafetanta cm Hf^s f^i 



C^^ ? 


c>iW^ *it5!r^a ’ttcsa 9c$i ^<**1 
cni5c^ »i^tc41 ^f« in 

^ci5 ^tftinr <<^^n cncv ^tc?(? 9r«c¥ 
«yn^ ¥51 n?¥ i f^i ^h¥ c^^ii 

«c«c?a ??C5 ^ttn i 

ntfl ¥cn nt<¥j fnn? ¥5i ^Tt*ft5 m 
ftit5 I 5¥r^n cnc¥l nt?cn5 ntn c¥^f tn 
C5ftncf~:¥n *515t®5 ? f*lnt 

51 c¥5r ? 5t!?i:55 'i}^ C¥\^?cn3 
^5wtfnt¥5 ncaaita ntajin ni^ai cncf, 
^f^T'entwa n^ivt^ n5'9 ^’'iSntlS fnaa 
wtni w PT—«9¥ni ^5^¥t^ cn, 
f5«it5\t¥i <flt *rtanTff ntas5c<a c¥cai 4¥ 
'¥¥¥‘55' • 

a^ntn -sraii ntscna ntcaa acisa ^«.n-- 
^tajaf5f¥ ^¥5 ¥tntafn¥ «¥r, 

•ffaiar-ra «f^ta ‘fla^ fnf^a ntnarntSla 
nwj faf^^i—¥Ca¥|B faaca ^tcnteni 
¥ai ¥car¥! ntcaa acisa^^n nic^wfn 
^ffai ¥ai^ ¥tn n^«fnn ^aa nft¥ 
nfaatn wafta l ¥:t^S%¥ fawlsi-wnc® 
f%<a ¥ai. n«5 ¥C5Ci c^c^ t¥tfeif*ifetcaa 
(Steptrophotomctre) . nt<StC¥r I 
In^Mtaa ntatnj nttaa aisa at^r «aaa 
ntraa ac«a ¥C¥ ¥t?t ♦i¥t<¥fna nfaati 
¥ faif¥ ¥tni cnci ( 

ntcaa ai«a wm a 9 ¥ nwt<C¥ 
¥»i cai:<5 ntca i caa¥-« 
canTfaa, antnw®. ¥Tkitf5si, 
catfan uia^ fttatwrifanj 


ajt*1tai&tc¥ .^awtraj¥Bi fa^ian 
(Scattering) ntca ¥Cat¥a I 

a^aten at!?caa ntcaa atsa <aa^ ^aa 
^aifa nnr¥ ^fai® ¥cn n^^rnca ¥C¥a 
(Skin) nia »rat¥ ^tenrsata «fcatwa i 
¥¥t¥ mta^: "^ten '®in ¥ai atai 

caaa—afn¥f ¥ w¥¥ i af¥:^C¥ 
ac¥a c¥ta naaat? ntc¥ ai >na^ ^ta 
fai% ¥ n^a¥l sratn i a^:¥¥C¥ 
’flatten ®fn ¥ai ara—:¥taf4atn ^a, 
fa^C¥tnta va, ^ifafsata^a, ^tffcntnta 
¥a, wftafas^tn ¥a i C¥taPlata ¥a ^cni 

al¥:¥C¥a naceca ai^caa ¥?, ¥a 
« ¥rt*f^¥l ¥5 ¥tnl 

^fnf^ata va i ¥af& na c¥iia nK^^% I 
'•a na ai f«n ntfa FJt-^l c¥rcaa atai 
iasal »sria(cntnt¥ ’Sa i matSa nta fa^- 
c¥rnta ¥5 1 ¥caa cfta^Pi cntnf¥ta 
¥1 art’ll ¥ a¥f¥t¥tai nicia ¥a ai 
*!¥¥ nia}5 ¥cni wjtafaatn va i **1 ^afS 
aiftffs c¥twa afai «f¥a i af¥:nic¥a 
¥a¥fn ai^;¥Cfa nitrnm, ¥caa 
w f¥ I ¥l ¥ca citfe . cftfe ^n^nj 
if aftff^a cfta nfc¥ \ cftatfni^ a^* 
naaatc^a ata ¥tn ^¥n 

¥r¥r¥ »r«airn^ fa » njtr*mt m 

¥rtci¥^ va wii ¥ta i to¥ • wtfnfi 

H 

aia ¥1 faa ¥a am aai n®"® 

mm *i«'^a ¥[¥ faf«a f^str ai ¥nta atai i 
canaar ai¥ naK ntcaa awa w ftH at 



. 974 ] ’ttOT 

'5t»!^ <ltC^ 

'« «frt«f45?tq c^tni 

(F- G. Murray) nc^^ttn 
ntf c^, iitww nm n^fK- 

mm n^CK^i «tPT‘X< I 

?r*ii vfi^i \ 

c^ca; ««? ^tc?i 

c4 'Q 

*!rtc^, c»r c<fc<f c9itr^'®t«i 

C»lVsf® *ftW TC9! 

Tftn? ^tt^j ijs I *rt’^ 

m «r^H c*tr»i nuw ^rt'fi 

cw«ff^ I c>i»itf^c?nr nfii*itci^ 

<!ttW =»tC»l1 

I ?iti{c^s »r^^tcsf 

c*i»itf^csiir nftstM ^1 nt«f 

»|^«? ^tCJT O m I ‘<I®«^i'^ *« 
(Edward & Dalton) 
cm^ liitsii c^, ?iw«Pi¥ 

•sftrtf«« i csi»itf*iisifl 

C6H f«j^r wfsr =ft?if 

cH»it5Jiii®^ ^Vi.U »it»fU*t«: ^ff;- 
'<sc? Mtc<F I 

fVs fVs *ft'«il fjtMtl54 

I Vi 

»lt«(t?*r^: WW '« *twj I 

nt^f n?t<I 

C^, C»IIKT3 

«9f nirtt<fl 

ifi.?ti^ I 

>iw %tui niit< vzw, t»rtt!{»t« '^cfi 
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il^ca« c^ T[tc®( 2pi «r<t? 

lEi cn '^rc-'T •it^t.i:® V f cw— 

c^t^i, m, bit'll I 

rfn?^“r V ^1 

I 143 53*tC33 C3 

»r*i'!? «i«i*c9f f-f3i « ^*rR3r«f^ «f»rtf3^ 
C3 3>3nf«C35 

153 . cn '»(‘«'t»i ^i:¥3 3 ^ V f 

^‘rt^3*r’i«n •rtci cir^^tc^t 

f^ 3 M, fH^3, ntC3i nt»i, ntc*?! I 

«itc»it^-f^6|ffcn3 TCffl f^g fff 

V^ » ^3 I C33 3t311 

^3 c^t*ltc^ ^tf3t3 31?*! 

'^ft!l3 ffg 

V { Wtf? 3t3t3t3 n3 3 ^ 1:33 C3 
^*lt'» C33t3 ‘43t> f-t»3 C3{?3 C^VTC'a^ 
31 C3C33 f33r^’3 3V»IC^ C33t 3t3, 3S1 ^tC»lt3r 
f3«^il*l 33f*f 33 3C®T 3Jt3Jl 331 C3C^ ntCl I 
^t3C«i fenftfea* '3ti:»!t53t3 cf^i 3t3 
C3, C3«1tf3sr «43^ C3»lt3t3C®l «f?inr«F 
’tU33 3t®3 mW 3t3*l I <4^ 3813 n^N 

ftf^3 il|i»lt3t3 3n3tn3t3*t 43^ f3f^ 
3t<3 3tg;35 3C3r f3f«3®tr3 »|f3® 331 

33>3t<3 c»itc33 ?itci c3»itr3C33 ’«rrf3n'»j 
38f33 nft^tr*! f33ft3 »lt« 3fC3, 3t3 3C«1 
■4^ C3^tf33C3 •fni 393 C^Tf 

331 1 

3t9t3f93 f3lS(3a3 3t31 C3»ltf3C33 ^1^3“ 
«lfip3l f35 3fg»it33 331 C3C^ •ttC3 I 

C3»ltf33 33 55 «r3M 3|3t3, 6 
•t3M 3tott93, 12 -t3M sit^c|rC3f3» 
2 H3K»3 ft33 43< 25 13^-1 

f3t3 I 

3*l’3JtW3 (Hallman) t3^«3t3 tTflt 



writ's Wif t 27«H 4< *1^^ 


•ftf C^, '«rjtf3»C3ltf*I® (Tarocin 

Aminocid) (Oxidation) ffVi 

Vi I «a| «rtw 

*18? fecii^r- 

c^mr I 5|TtntC?r ®tc®!n»»tcS« (Daven¬ 
port) f^wtsT-wnc^ 0)^ 

^tnsr I faC'Sfi '« '««j*ft«fc»rii 

ntcw XVS9 'srrar ?-c«rt^i sj^-r- 
^fnfi (I <111 <?t^ 

^^taFC*l A, a B. b-Xfl ^C^ A ^9 
B nt? <rfi> '€ a « b i^im 

^t<f 9(V9 <rti^ I 

I flcsf 'srsiv 
A « B-4f fe*r?f Pi^a^n i 

A '« B ^r<5 ntc^, 

<1^ «sit nt? ntnw i 
Picafi (arctfiifel )-4i f«rwt^tln (Aabb) 

4^^ '«i!»ftWCfI (aabb-44 ) 

C4 «rtw 5^1 fiar mvsjt *rf«^ 
<5tc<f« »itc« 

Aa 4^^ Bb) 

«l<(F^al miff I 41t^ ^•iJtC^I (Mulato) 

sitif nftrs« HMj tfftiff 

arwcft <!f? 4f»t« 

fife# ^\»tfe ircf 1 ^tfl fffew 
ft<rt^, ffei, mm i 
4unt« 1: 4! 6! 4; l m- 
4Jt5|fel (Dobzansky) ^#1*1 fJNJ1 <rfe- 
<rfe<8 mi i5cl»a§|, '€4‘<ftw 4 <ifiJti^ltCTf 
^nfi <5wt4f%« 4| fjtmi 

mwtff'5 VI \ <ttl Cftf 


fjfef men fli»# fji^f vicf cni 
mfef rnmff ^nfi 4Cff 

mi TiT,T. t,tsts*f ftfi 

¥si cfc« itia I <5f?ci ffixrtcir# ifm 
fnsf feCilfelti TiTiTgTjTsTg 
4m ci<5¥nim tititatgtat, I mit# 

cit^ itcf Ti V ci ifn# 4i« <rri), 
T, ^ff CfCf 4f^ T. a^tcfl WH 

<ifm wi« mf[ I tt i»i?i 

fisf wc« m?), tj cen ^>f4mt8 
'itni fff fC8# «Fi^ fti^i 4^ V 
carrm f^iffifta f®fec<5 64 -siftf 
ifftf I 4> 

i^iji fCf it«ti I 4^ m®ti «rmf cicf 
ir^is m mm ft# i 4^ i# mm vti. 
4rfe ifftftHt, ftfift, '^fe 

mm mvrr»it, 4m itfi i 4»fi 

fiicsri 4 ci®m#e<r« ffici mfem 

i?« m I miTf fecit^i^n 

mf T,ti, Tats, Tat, 
viiff «fi urtft mf ii fc<# mz9 4f^ citfe 
mc®f m#t imi ftm fc*f# 

«fcf I iff« fc<f fffei®Tf ffi? 
vitii <fsi ftf. «mf^ mft#*r»tw ®f- 

cat# I 

44^1 miii 

ci, ci^vtf mcm mti iwf 

m fwifetf cismt 

»r«ti I msi f’puff itti-iifef 
ei'ioi 4fJim eil «rft« itfrf, 

itfi cm« ft<« «ft» <rtft I nmvif ci®ftf 

fi®tit®tw <mi| CH19 
m® TO mm itif ww mit miffim i 
ifitfi itm TO# cvct fellJl 

im»«i ®tf I 4t mtittf ^tiitcvf 
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»lWW ^ «t^C*H (Edward & 

Dantley) f^wt5r-W’rc<i 

I fhri 

«rtt»r f^r—aim arfva ca^*rr«f 

f«itm ?t^i ft I m vr^r 

^tC!T C*l»!tf5TC3Ta 3PS 

ca*t ftf aw ®cai <aa*x nw 
<iFa>t: ¥ac« «rtc¥ ^rtt? 

atc»fs siwj c»i*itf^5r fV:a ^rtm t 

¥tc«r^ ’ttrafl 

cat^ 1 

f®. {8l&® (D. Titiv)-iiHf a® ^IW — 

sttar^al <flTN a!g*vj%^ts >jwT tsfai-sp 

^ctJl <SiA 

cs»itf%wa 1 csi?irf^c5i 

«(t®a *fvft< c*j»itPTWfl ^f% ’^fcfei 

*rs «itc« 'aa^ «'g*5tx*f 

W »rt*lfilF aH»l 
^T*it9 I <rtc® 

mn c^rc^[« »ftF ?ata =n«t^!)i 
«rtcf I ^Jtntc9 (LuO'viia f®^i- 

^Vitarain'C) «iaatC3H 181 
'fai wcTs ntra i at^ii—c«?arf8cHw 
camfaq atai ciai 
¥tati^ 1W8F l^cat% c»iia a»f I'M 
icf ff awt« cell ica i iwf 

nwir¥*i arintra -av i fVi 

fat«iftwi ifif nfaitci nt=T 

♦toa »rtW8r ai99 •jfaa^a itai 
^ifJri fif. ffaii(G. Murri) ac®, »rtwa 
1^ ajtwtfi^tcaa ita aitatii na i 
a»ii tic® *itca cn, 


(Coucacian) mcn V, ^«ftC«! Cl®f« 
I ¥tai ^tinU air®ni a»9 n^H 
am??® fa, ftcf a«f Ufai 

(De-pigmentation) a»ll fl I 
itmtfl itnafa f 

*f?tc«f« icfe—itc¥ aai'f n*rtt<a 

*a;si9tfa'^ra (Repigmentation) 3?tW 
apai c^vs ntw i 

ntwa 9189 nf99jtfii «rw 
f9f®9 ^C99t9tnj c5tc^ nc? I 

'9 9¥9aptl%« »t9yici 9»r9t»r9f9^ 
9J!®^?9 5rti19 9t It? ff I C999—Itf3ff1 
91Cf-r. 9f5pi 'Sta®, ltC9f9¥l, 
(W^fl), Tffl Itc*lf9¥t9 If*lt9f9 I 

i9tf% 9tlC9 I'fK C*19‘- 

itma ifaat^Cfa 9^ f91 §9tf9i- 
i9in 1^9, 9tnt9, c*rtr®C9^ atfiai, ^®9 
ei'ff® wma 991 9t9 i 
9f9« 9^9tC9 nf99Ttftt9 attnfCfl ‘9^ 
9191) Itat’lfa 99. ®t9 ®t99 C99F 

19»C»! 99at9Vr9^ iijflWtCWa 9^ 19»C9«^ 

Itff 9tf9»9l ^i:<tltt99 9189 l[99t9 It^tflf 
9t9 C9C9 1C9® 99 I 9tC9fl ltWtt99 
9<t*t9®t9 <999119 9t99 99 I 
«ltC99 9189 ^9It9C99 C9r® V^^tC99 
ft9 inf99^9l <9^ 9^19^ 9C9 

^-f9Wt9^al 9t999tf®C9 f^9t99 9C99 I 

9t99«ftf«9 91 9t99r9l4f iTff® <99^ 

«f9f9»r9 hfiC^I«f99 fWJ ntl99 9^ <119^1 
^WlWt’fT 919 lf99t9 9t9tf| 9^9 9 
9*^t« 9t99Plt8i9 9rtff® 9 «tffw»r9 
f9l9l9C19 W® ntC99 V^Z9 8tt9tf ffClWR I 





’yf^rl'ta «icjf^ ^^iitc¥ c?<rti:i»i 
f^^^C!T3 ffC*TC^ I 

c’lhsf’fc^ c^tfe ci|t^ ‘Sf?-fenjrc ?(5 

c^ciF •rtcfl, ^1 *i"^'f®fc^ fec*ffv® 

frvc^i JT^*! j£r?-^*fircf3 5iwr 

'«tal •rc^ 4 nt 5 «i 

*11 n^c^tsJT 5ic^, ft#! 'cir^-«r^tf■ 

f^’f® I Ji^ ‘^^i-sr^tV 

(Meteor streams) ‘< 3 f?t' 5 «a[g*fj^t^’ 
(Streams of asteroids) if? 4 ?^ 

»r^»f «<,nr^ 

?f I 

1 ) »ir« (Unperturbed 

motion)-— 

^t? ?t:,f 8 r„ 

^tnt< f^t? c¥flf^? Me**®® 

BUfnw ^g:?C^| ?f;{ fr*l«fi|« ®? 

®«1 ft*!i c®, c^e 1 >i nw c® 'art^H 
^1 fSI c®:^ nrc® I 

c»i^ cfifH ®®r® 6 t®fTCf 
^t®f»lf ’B|'3[^«fil? f?C?S ®1 f ?1 

®r® I sit® ®t®c^ 91®, 

®fC®® ’ftC® C»lt9r ®tfC® ^\ I ®?|«{iT 
fC®* ^K«S ft® fC«F® cntcai® 

*Itf ®tWl »!fC5f c9Tl»f ^ttf 
®1 *t^ 'Stiff® ftcf® 


f*fftlf tW® f ®t® 9? i a? 5 ®f, 

To-i"-2jr/rr4r„®/’‘ ...(1) 

Oi0 

f®® w^-faA® C®f 

<9®! ( K-®9tf®^? ^1®r } 

< 9 ®® ®®tj ®f® ^rc'sif ffncf® 

r»-®® 31®t® ®ffc®l 'Slf 

f®*^^ C®t®tc ®1 CfC ® 

ntc®i ^?5®r^ ft® cfcf * 1 ®* 

<®®^ ®Jt®t ®^«'»5 fircft C 991 ®tc® I 

W ®f®c®f f®ft®® f C9 n«-®® ®®cf tc^ 
«i®i*r «if?t®® ®fc®® 'Sflcfc^jf 

ftn® f®l 9C®1 I «If ®C 9 « x-aifl 9 cf art® 

'»C ®9 f®n®t '5 ffCf y-'*®®' ®n ®9 

ff«® f*rcf c®-®®! 9C*It I 45Ft*l. ®ff <®fil 
a ®11 x-y «#! CfCf z f®tT ffCf, ^c® 
Cf 8 ?ll ®^® Cf arff ®1 /itf-* ^t® z- 
«J 1 ® fap®l ®FC® '9®^ <®| ®t® 
f*- — *-(2) 

®®tfT9 ®ff y-z cfCf x-^®t® 

ftn® ¥®i f®, 'SC® ‘H® •r®® cfVlrf >tr®r®n 

(Absdlute angular velocity) S, (r^+x)*- 
•fl® fcf ®j«f«*rTf®f I ®®f® \<f®®t® mv 
^lf&® fiff® 

Vy-»(S“«e) rc“ — 2Spx ••*(3) 


« «rf!r« f®W, ^^®®f f®®!f®Vt»l® i 
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X nn c’rwtf«»r 

^C»n (Centrifugal force) * 

f**r**+r** •••(4) 

^itsr r c¥a?hf 4Hf *r^« f 

C—r’S —(/«* r)’’^ 

*rt^ 

oq^r^//>-»-c*ro-» ^ l--^y 

fjf= —/i*x r."® "‘(S) 

(2) (5)-t«ll 

^fea fapitl 55f^t¥ '!fW»I 

ormcsra ¥aw eia^ CTt»i5i¥t»i: 

‘V, -i f 

T = 2w(-f, x"‘) •^2ir fit r„ 

(1)^^ c«ft*^5»Ttc^a w 

’ata I 

cft^raaFtc^T na’^a ^arraa 

arai arfcn >T«a^: Cfftwa 

ari<p'« »fttn I apr ▼ar^® ntfi n^a^- 
■©ft paisas ^nPraF^tca 
W-, ‘wt"^’i na 

ca *®it">1’ fata 

«rt«iai nm a^ac^ *rifa aap fa* 
ataa ara aitci i 

»Ta ca1»ia«f5i ‘«ji“»i’ w aa 
fcanr «a^P5j»fta*t xatB aaataata (y-w) 
fena vfT® *a i ^ta« >?ai«tia a»ii cacw 
^taa ail^fii r,-arr®!l4tafnl <aaf6 ^ 
^aa a^afaa—cafata apaa «atfara 
1 cf a»iatai <a^ ^aatf atiaa >[ata 
•ittaatra astai cvaThr atcaa Btifar’a 
awa atta'ata cat aca ajjatt<a 
f^rca at aKaafmcata cataa ataa ai i 


nfaa fa^-«aa capa arfaaa a^c^« 
*t^a faf%a q[aia aafaa fa^-^a aatjfa 
fafat ♦rftaatca catta \ 

2. aaf*if« ^as^*t (Traneverea 

apparent attraction) 

ata cata «i*i«fiia caaa ^tsaa nt«ai 
caa—^a »aa5| art5a4 atca afa 

aPT aqfa ^tcaa feta caa y-^w fara 
fa ^ftal^t-fapai aai*; 

f.- - _£•_ p .(6)* 

r<,® 

WP«(x* + z«)? ..*(7) 

f« uia z-^^J^ caaPtf a«a aatai^a 
’ratal «itata, f«-a)a artati^a 
facaa «fa«^ aara <tf^a aiafta a^caa 

’fttf I x-aqcaa fara aai aka 

??nsaa cataa «aa^ ata y* 
w fe®a ntaai atai aataa*t 

(3) cata y-cataa f^ata x-caiaa 
faatcaa fa art i caai ati^ x- 

fataa m^^ y-f?caa cataa anta a«a 

-J- 1 af^aU, ajiafa citaf«'8 aa 

4S 

nfays (Epicyie) aca 

(Ellipse) aca, ata y-a^r, x-aiai 

fta*! I 

3. atf% (Perlurbed motion) 

apt aft x~y aca aafta aafe aa 
aw TOp \<taata arcaa (xyz)^af^caca 
tp fata »qala^i ata» ca^i ^la r« 
fita fatatca ^laf®^ cata eiaa 

^ai lina noir«ai aaatft aatalta aa 
^tanHata? 
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//p- Ko> 
tDp << Mr 

^t (4t 
<fw 


' #S Ni [ 27^ < 4< 

• • (8) a »* cr * *■« /»«*c-'* ' 


J(5mi —3 


O) 


4c< 


"&4F 


(13) 


c ■■ r. 

4- mt fSRfiv c«ar^ 

< < T) »finr y-ftc’F wtc*fi^ 


c-<nK ^ci» 

J’o(^j»'»4t. 

(o, y,) trtc^l 

TltCsm 
w Jc; 


^C- yi "I" [ro (f;»'> y] Jt. 

Off 

•" ^fip^oSi "^^Y* + y»)8/2 (9) 

?<r*r 


4F-//pyi 


3Sm»<~l 

tp* 


At 


( 10 ) 


rp-.i«i muj c^ljifs 

•rfii*it*i I 

c^ <rf% ifwi, cJii?t ^>11 c’w^ 

•ftM £¥Cir?t 5ff^i 4)^^ 

c^m ii[t^t?f 

^i#-r¥ c¥i?f5 ^jtnt< 

r-r.+Jr 


JTo- 




yr = Tr,J<5«--3^FT-. -3ffjt„ -^(14) 

^t*ial cw^rc^l ««4F lf*?rTl95 

f#'5t£5j 

«l^»n I fffw fe*fl 

itwi ^acfw c<rtf yi liii viif^l 
CT'«ai ^wti W¥W 

c^iwn C^’f Vp»r. Az 
(10) aja< (13) c^c^. T 
*TW 

yar - -"^At T (3Sm**t--l)yi (15) 

/<p—Ktnp 

a»a^K = 4ir*T-*r.»M,*» 

Pj«n:« ntfl 

yT--Ayt (16) 

A-12*’ '^(7^)“(3Sin-*-l) 

AtT 

“fT“ 

«»3irP-^ (17) 

w 


-( 11 ) 

«ipra*ft| ^r-x, ...(12) 

c^cf'5 ^nvr*! At >riitf %p( 

«ic% !«, nPt^m 1t^^w 

X, y-W ^ 2x,f ifid 

•ffiiPif r^tnf^zw ntt« c«p 

^tw (^*r ^+4a * , 


»-(18) 

^^Pyt ,..(19) 

ir«it^ 4F TO W 

CW5 y-Wt*l W 
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au 


^if«itt^ *rf««f«^ <11. 
(i?) c«fc¥ T-r^ 'it^<ft"r na 

nt^ A«l. I nk c^farnfif 

cs^t ^Ttntc^^ ^*rfl «^tcv. 3frf c^m 

<C^ I iff IS 

Um if^or I 

*{W <m«, <t« «rc^f#&i <t? 4 jc„ 
cf 8r ^ar^af i 

T^ = nT ( n« <¥{8 ) ^20) 

f»iaf f<c*[a c^f^l <t5 I 

i^iT nfasr.'sa ^a^tcsT 

fVca ’^tc'i »ia ^irc^ia 

^aca^iar <i i 

¥Wa BfCff C4 C’lt?! 

(17) (19) csz^ nr«at : 


or, (3SinU-l) 


1 

~t * n 


•( 2 >) 


at*(t«ft« <^{? ^ff « c<, 

3 Sin** > I < > 35* 


or * < — 35* 

fca I 

caFa?i^a5|« i 


4. «rWf« 

(Longitodiiial apparent attraction) 

co^ai? 

▼c»i» w faf%» win^ ’ff^ 

tt'lilll <t<| ,«(^1 C<>t 

f^f^l 'ii^tf <tt»w «acfar <Uaii 


*ia ^15¥ »« «Nt^ <*il <tf 

<^iw «fa*fat 
-35" 6*4 3i>’-4< c«K3r 
^flC^Fcara «rtnt« R^^«i <w t 

«a .<«ai «a-, 

c^cara 'iilaa?.*! cf<ri ^n®< i «t,a 

fT«i cosfjS »fsi5r a^fita nfaa 

f<a ai« i ^l^ <tc5ia 'sa aatfatl 
■^taa 'aat «tcfa wfaf 

^tafai 'Sflf^ar r ^acfar r« cw 

^ca <rf»f»i a^fnra ‘*rf« aN ^tcaa'i 
a?a ac»t atcaa fa<iaa 

caatw aitat^ arac^ atcapi «ta at*? 
aicaa ■sacaar ?ta *Tac^ »iat« a^ffita 
«atacj»a »fta spi^ttfsa <a i 
nu a^atra utaj 

•aa^ far^T?c5?a ^lal*? cacao 

oaaa,< I <c*<— 


f,'> > Am,. 


(23) 

f.... > > 

U 

/ m, 

\ M. 

y •(^) 

ro-10® ca, R 

‘ua^ 

M«-6xl0»* 


«iita <ta 6 tujta oafafnl awaaiofa 'aa^: 
1 ca. fa. aaca ataca i 

S. »|ilWt« <?tClti! 

(Application to astrophyskal 
problem) 

aatata-aafawtcaa fat faa, ata aacai 
aft9f a<a ta«ai vt fa. cal far^aofa 
ajtaji aaata ajcsr ^a|. atatia ac«5a 
atnataa? aai <WT I 

atiatjwa at®ca atcaa caatwa atar 
<c^ aiai at^ca aHa^faat?^ aanca 
tata atir,^,a’f>' .aai a»i, aitata .oif'stca.a 
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ww ^ i 27«n 4< 


c«irB ntit^i, c^*isr—'f«»ift>r 

ftn, n«*^* vtw 

^fst I <rtcsT^ f®ici?r ‘•f w- 

Cflttf *iw 

t^norfl f#8 >rt?» ^tci i 

f«I»l ^CTI I 


•fC<tt Wtf 4WtWTl ^ 

^«Etf«¥tii <«c*rt«fT I ^•it^ 

’fiw •ftcs '"il’ii 
ntw —niv 

^tf^ I* _ ' 

♦ H. Alfv6a ‘Apples iu a 

Spacecraft’-^! (Science, 173, 522, 1971) 
I 




¥r!5», ^1 c^lc’al c!t!ri 

•rt!»F •T'he!! nrc! I flt- 

WtSfl C’fClE C^, f^f%f 

Wt5« !tl I 

»rt!af»r‘i ns’l^ cwmis*, 

Hint! « >1^ 

mm ®<.n« ^si f!, 
C>!«f5! ^sr C6« !>« 

C!^ '«wra! ?f I ^t!« 

mm, »it»T mmU miw 

af^lWnH! *ftf I 

W9 ^eit! ar^ar '« $? 

mm >ifiw c^n!tf ’»t«r nn 

c«f W'ttt! m) mm *ftc! I 

«a^ 'Bfcm 


f^a cm ♦ft«!i 

^ c^»i I c*i^l5 

fnftci *ac»r‘a^l5 !c« •irm i ^i!8 

C®»! tit! faw CI?C»! C!! I 

▼tt<t «rr!t! wwti t%i¥ mm •ft'? i 

!tffsf c^?rt»rtW 

cN^fl^f c>!^tc! cfc«fttncn»r 

‘a^ 

!W» ‘al Vtt«f! ^'S UTOl !T!‘|1 ’tl 
!* ^ttl| ^al C!^ ’ft!! C5l? 

!"t «*l C!*ll I 72 

«a^f ca^ 785 «»jf<i! cm 

wnvi ntci i ’Tw a^ff 

aJtaa c'®a« ^Tm <¥®n n«a t 

»rii»'»^t!! ca aa mm c'®tai aa 
at? ifaas attca ^araai caatca awaa 
caai .Tftitii—ca aa mmm 3if»iti ca^ ?ffi 
ftfw wi at afiat! faatf ayaat aii 
cat« aft! I 



wtt? iwtf? 


^ 'Q 
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5?^ # 3TW7 



’^f'fetfjTT ^rc®5|f& ^;sfy ^CUCW^I 1 25 

10*5 ^{r viit ■Jic^sf^ ^T5^i f?c?f I »fftc;?f?r iictf^i ?fTvft^ ^1% 

«n6#5i^nf§9n W3 9TC5<T 1ii:^ 1%9r 

V}TTjT=*f (M^ I ■iicw^ ^fN-ra f^»f& CTT^i, m s ^5tC5?1 R*. | 

•^iff'A ’fsic'jffits csitc^Ti:^?tfe’ij»i5 ?C9C5, ^ij 

rM^ ^^1 C’tt^ f^ij7 C'«fC^ 9 Cf tfi> 

If^CJf^T&n *l 'artCSff^^t? %?|‘l I -iisl feT^aTCJ{|J1?IT>I 'Slfl^fs 

^Tlc«t>ir?i«i 5^5t»it3if?i^ f|fi I 


f wfn—*f^r^1?rtif $zm (Titsfc^ 


1912 10^ I ’’iltf ^ 

C^»T ‘‘^1^1'8 I r^ w C«C*T «lt»»fl»t 

wt?t«r c^ I wt^tsf# f|9t wt^«« 

^•icVHc»t »if««r5 ‘ii^ c^f f^»r» c^ «tcw 

»icBf i 

»it^t«JT t^t?r c^»T I 

C^t^J « 5(taT C<1«11 f^f^ «I^t»5^ 'S ^f^- 

«2rt^t«f% llC38?r I 

^c»i *€5^1 f f%'?si&?{ f% ^ 

t^i c^t f 5r^r?i?r ^w «if% ^ »i^« 

♦iti^ i” ^t*5^ c^, ^t«^t?i ^\^Vn C«(l^ 

c«CT «it»!i «r«rsi «(3i f?c^— 

fi'Q—I 

UQ^ )it^ ^«.»W 1874 25C“f «ilf^'»I 

^itsjl I ^t^tfl «rfsiftttt^ I ci5l^?:?i8it?r 

®t»I siT^lrSt m I C»! At ^ ^AfUS\ \ 

cAi^t «rf% ^i?i «r^ti c^t^ fi®T I ^it?r »ife3i?rc^ f%wtt5(^ 

I ^t^«(tC5l^ fisfJl Pr-^t^ TOTST. CnstR 

fk I f^»Tw ’JC8P ^mt^-«rrt»itRl 

I c?t!l^1 srt ^^'e 

»rt5tc«iT »TC?® « «?tRf If ^c»ii, ’<fitf^?i 

^ Aitxm ili, 5t«rT?i mww m^»r ^ t5 

*!dt:s»l c^c»f« oifl »ft^i 3(1^ f%*ff^ «it^tc*f 
^r?tift^t«p f^^tcw 5^«n «ft3^n« =« i »Pf c^pi 

^c?i5r * AM wrsiirt *ttt, ^tf ^<iftai?i 

^ ^ n \ 1887 



2X4 




C% S(W f5»! 5 cm^ ^ 355, ft^r 

• 5^f^tC5 ^5C«f5 '?§ ^5C« ^tC5 I <1C5 5t5, 

^5«r-«r5ti:«5 5»c«t)5 C5i5t5, ifi^-51% <ai^ 

5C5 «riC4r I 5tl?^CW5^*Pt5 

‘St’ftR® 5C5f^*i I R-r 551:55 5tc^::^ c?c5 ^?r »!55w 

<1tC55 tH5< «JtC5l ^tC55 C5, ^5^ 555T5 

<i»?55f5 53J« =5t5C55 I 5t«5tft«5l ^'Jn mc4\^ 5!555i:5^ f55n .fs^1 

5S5C'» V\ni9m I uq^s# 5r«5 5£5J fk^\ ,5f? niiWH\ 5t5. 

'»C5 ^1 1C5 51 5tC5 ^1 C^^ ^ f5«Jl5lf% f^fH «}S»t5l®tC5 ^C55H| 

55?C® v\nm^ I ^15 f^C«?5 5tft5 5t5®»TtC5s^ ^C55^mt5 51^515 5f5t®5t I 

5T55t5 5J< 5C5e ^5^t^®tC5 ^555*11 ^55 5«5C«T5 I 

C5«t5 f5C5 «155 I 5t5®»lt5 

^C555t^tc5 fin ^5^ 5^, nt5 jftcp fin i£i5it^ 5^11 5^5 ^^5 #ncn^ 

5^1 5tnC55l, ®tC55 5WT 55t«5 fin Si1 I nf®55 55255 545* 

fitn^ ^*15 5r®ii ^5^5 fif5 *rc^5 *tf55t^ cfefn^tmsrtfnt^t^t5 
5J55r1 5^X55 ^5^ ^i®t55 ®t5 5t3?1t® C5®t5-C^rn51tC5'5 nlf5’5t5 55“» nC5 
fifi m5« ^5® <<5555 58f 5*555 I f®f5 ^t5 5t'^5 5ticn5 5® 

^55 »55* ^t5t5^5 n^5 f?C5*5 % «ff5l® C5^t5 ^2rt55*-5a 5t555 I ^5t55 f®f5 
^^15 ?t?1 ntn5'tcnt5^ 5tr55-:-5t5® ^t5¥-55^ ®53^ c4l55n 5^545 

*55^ nif5C5 c?51 f®f5 n^5*Tnr55 f&nc®t l5i^ir®55 mw 
C4't5t5t5 near 555 ^ 5’*^C^5 cnt5l C«tn 1 ®t55^ ^5Wt^55 5t54t*^ 

C5®t5 ntf55ft555 ^55 5tcn 5tcn Olt^ttC® nt^5n5 I 

C5®tr55 ^5® 55555 fif^ nlt'»Pt5 '« ®l55f 5*11:5? nNt5® n< nt5t55J5 
«r55t5f5l I ^55*1555 ^t5^ nt55?5 nt5t5J nt5« f®fi ;5^® 5^ I 

5t5#t4t5 51 ficn5 nt^fin 5ftnt, 5‘5n fi55 cn5t55 »it?^rc5J5 ntc5?5 

^555? Vil5s t*Nnit5'95 « wVfi'Stn n^n «t5t5 5515151, « 5J555C515 ^5 ^55 
5>5555 5t«lt 55 I ^init55l5 ?^485t5n v£l5f& C5®t5 i«5t, 5P55^ 


C5t5-45 n^f®5® ni5!55 «nt55 55®15-553|® C«t55 ¥553® 

55? I ®l5i£lt nt¥5nJ5 ¥551311 190i IfltCn , ni5« nft%5®t55 «1f t*t ¥5 I 

5155i f®5 %t5t5 srtin 3I55381 nn^ntl^f 55t5t’t555 nn5 «1t« C55¥ 

enfl® C5®T5-5t¥l >211^5 ¥55® 1 - 


45n« n« ¥5555 w 


C5®t5^555r5 5J55t5 nt51.555 5tfl 1, i^55t54 
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1905 51^ 5p®i Oi!itt&^^ 

I 'iiffcsp '5r%5i*^'? «ft5^tcs?l w.'^ i 

f<aTC^? 

?C5t51 ajr^jifQ 5{tt^t%^ ’irsE fiist%'5iif4^tC5?l ^WC'S i 

5f§5^, !^5T» C=!F?lflfST, «t'55 C4^t« 

C^% <1tk4t?l 

ft9l ^Vs =4^t??r1 **1 f fSc’TC^ffCf <*if^ 

^tC^l:^ 'll?! 1909 C^tt4»t 

i ' 

1925 «f^tc4??f c*tt*iii ^?tft 

®t5? C^TC^ i C35t4 f6f%«.w??l 

i^t^tc^j *111:^ ^t5twi c’t®! C5t’«f f5?ifHrc=?5 j'll c^*t i 

f®fif ape*! ?t9 I ^"5 ^"^C# 

3pw^ I 19.':7 %\u^ f^f^ CS\m ’'ft?!!? I 

^4SEif«^ fs(c^ 'tt?j 95TC^ <4ti:^ 1 *nc^*tt?{ 

f«f% «f^f® «rtf^f^ i 

1937 20 ^Tt^t ^^^53 i 

r«A 3?cw I 

«rfi:#t^ ffr®t5| cw*fc«rf^^ i I'^Ttra c^^T?i 

c^t’f fk I 

’tn^*tl c^*f f?^ ’iR'® I f®f^ 

5^OT I '5r^5^#t9 ’initc^^ 

c®tc*i=? I '®itw '«t?i ^’Ji**^®^tf^^r® ^i^?fl '*tt^ «fW 'wi'i I 







^1 F, f, ^«W 0,1. 2,”-8. 9—^^ 

n*N’<rjt«f»ii c^wcs^i »i!^Jt«f% fiff ^ 

C®W^ *tT??f^1 ^W\ I 

1. ^ 5F ^ ^ ^ 9t 

x^ x<r 

■■■■■■■■■■■li^MHiMaMaMn* ■MMpnMawaMMMk 

It ^ ^ ?p ^ ^ 


2 . 




X® 


5155555555 
3. ^^5« 


^ ? <t ^5 

4. 

^ ^ *t *t n’t <1 ^ 5| 

5. ^X’?IX’?*»*i^ »l 

( zi9^k m ) 


^svm^ 's f f9 


• »if«t |si^l9^fe tR^rjFiti fVftiir. f fii¥t^i-9 



^ ^f%'T if’Jits I ^1 ’srt'e^i ^9ii ???r, ^r??j 

«rt'Q»?1 ^ I ’S!rt«7jl 100 »1^1 

*1tC?l I Microcystis, Nereocystis 

J Sargassum 5^tC*l<J «tf^^ *lT^tC?rr «i|?f1 C®C»r I 

^nc?i ’STt'esii mn, »Jt*i ’!irr^5ii 600 i 

v£lC(f?J ^^Z4 '»ltJ91t®^l ^?ii I 

^®c?(tTO 5T^ta?r<i^9i?i^ ^^z^ ’sut'esii m'sr? ^spw 

%»fr^ srcut^ I C’ttsit’f ^zmv Jltc?? mw Laminaria 

'6 Fucus -Jits'll?? t5 1 '8 «f»i«Jt^«|.’SFsi'$i 

^nr$ Laminaria ^tf’f \ '^t?! 

^tC^?l I « 

•l^«i •ft'e^l C’lOg I 15 ^sr ’S!rr'e»Tt« ^ 50 C¥. f^. »it»TC^^ 

^Vs 200 C^. f^. ’git*! 5P^C«F^ fsif^cs »Jt?l ^C® niCfl I 

ci!?:»r sfCfT >!t^faf^ •sirr'e^Tl ®rsr <ftc^ i 

Rhodymenia fm l C^zm 

wr® <(tc^ ^t?i i 1917 5f?!'ec?c^ 

»l^£f^3j >s!rf'©9rt C«iC«P i nt^e ««3t& *5lt8|< 

1 C^z^ ’ 5 lrr€»Tl 1 

«rr^5^ sptsi c«(C5?? ^z^ 

«I»WC? I 1330 ftz^ '«f®WtC*J ®t«»!l 

^^ 15 ® ^[Wtf I (Lymph) 'e SiftCtl’B (Gland) C^tC^T Digenia simplex - 

5|tsj® J Uera *ii^^ Fucus ’art««^1 ^^(5 

I Slt®t? (Bladder) '« (Kidney) CftC^ Acetalealaria 

major ^t>rv l • C^fC^ CiFl^t^® 

♦tHU ^tii «rpit^ ^?ii i?ii 

7 



218 Vltif«127vi 

^l■^ I 

f^at-vcar (Mannitol) « 9irrf^=ltf95? (Laminarin) 

C’il’f Laminaria cloustoni 

'6 I Algin, agar '6 carrageenin 

*t?K« \91®s I 

(Protein stabilizer) '« Algin 

I Alginic acid ^c®!! ^ifT< I 

Agar ?l»rl Gelidium c«rc^ !9^5 C«r»l 

(Gel) n?t< I firc?i Agar-C^F Cir»r 

^ I f^f^S ^tc^t Agar 

ifHtsi ^It5|fi|^1, f^^^qrt'9, I?nit« C®snitch Agar 

j ’©t"*! '« 

«rr«»i1 '?ssir® f%« »r«T i 

600 ^v\\ ?c^®1 ^t{ ^<lTc?ir f%. 

C?l»r?J nvff fkm ^t*f4 l Rhodymenia Htcsi *trt'€«^1 C«fC^ 

\ Porphyra mU ’Tt'e^l ^9 • 

I 





1 . 


2 . 


3. 


4. 


5. 


(‘IjfW) 

99999 8 

' X 9 Xl 

899991 T 

12345679 

_ X9 

111111111 
111 
XI 1 1 
12 3 21 
123456789 
+987654321 
1111111110 
8x8x8-512 
5+1+2-8 


?rrf% 

cnfei >61^, ^ ^c«i ^tf«PC¥® 

^ ^rfWT'e c^tsiwl 

(Fluorescent) ^ cs\m 

vs ^t®r ’OT I cij'hit'? 

TO () '^n ftn st?i& lij*! cwc»i uk 

Bifiw vs fif^p^t ^ \ ^ ^**r 1 V sm 
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^l^\ ^c-t^ <tr^l ^ ^A\ H <tC9%t?I, Atm 
^iw ^ '®ti ffc?r »r?^9' I ^ <it^ ?l&c^ ^rtstt’SF ^Amt 

c»r^f^ «r»rtf^^ ?:4 ’i?i’^w?r c^rc’t to 

5ft8? ^AZA I ^fs?t? «it5i?it i 

c^u 'iw ?rHc*5 ntr® 

ar?*:^ c*f'^l ^\ An \ w.A^ ^Ua 'ii&l A^A] Bm I c3E(?i^ !~^-tflir a'^ 
C^ft C^n l?t^=it?i (Shed) AlAf <S C^t'^ti^l ?C»11 I 



Isi^ fBai 


?iHr9. ^ nn jtms ^to ntiA^i 
c^«5tw?j '®t?r ^ ^ 

^ c^i^-ni^c^ c^r?r ^?c® i 

^5T« c?r*r»itl ^tl^?i Jit^tc^i ^ 

I '®ffgt4 s^l& ^t'Ol 

'e nA AtlA, ^?19[ ?I1C^ I 

Anm h!5Tf«^ wti:'® 5W i «it?J vjt^rry 

*ltc?l ^AA A^tAl ^ta’ttl f?c^ I^A I 






*tr| ? 

c^cs ^t9, f^:*5!J!-2t’!rtc^?r *rit^ 55 

?^»T «t<i ^5 I ^t^r?i fif^ niSl^t ^i***!.^ 

\ in til ^ c?it5 I 'ii^l ®tspf 

’^ftw C^, c?^1 c«f^ ^5sf—^55? 55 

^It5t^ I 

til?l ^r?r 5#fl1 ^1 

(Carbohydrate) 5t% 5Jft< A\ ^T«I9 St T:^t«P <:5C^P t ^5=1 

•^x 

«rt?itC'ni ’•ffi?? «tC5t5f5 ^V, c^t^isf^l (Mitochondria) 

<ii;isrt^CS{fl m\ f^5l (Anaerobic 

condition) SfC^tCW^ flfW (Oxidation) “tf^* ^«,5a 

"X 

•N 

^c?! 'e 5(ii^T5 f%i 'e »tf^?t ^z^ 'ii?^ f ?«. '«r^*r f«C“f ’'tfc® ^<U 
srj:^tcw 5f«*t® I ^if^afcsr? C5%-C^t^«f»tc® (Muscle 

cell) apsrt^w 5t ^tsre® 5tc^ '« ^zw srit^l^f ‘sr(tf5rc®?f ^fc^ih 5tc^, 
c^tst ’ijrfn® st c^tew ^fiii® i^c® sri i 

^«,^4l 5511 C=H\Z^ ®ljt«pl&® 

c^us ^tit I 9nr^:&c^?j ^r!i^«fn ^z^ ^rfa^ »r?it3i ■sig?! 

^IW ^ ^?l >!^C«lt5’5S:«T m\ 59 mK «IijR55P «!lt5C&fe 

5Sit5Cq R’i 'e iltiil ^Z^ l C«tt«ftC=!t9!51 

(Propranolol) ^t^^ tii^l^ '«55 ^tRf® ^C«T tn^ ^tuR^ 

(aftwR® '5i<«?t 5t® c^c-® R’st^t c^c® 5ti5 I 


aRifS«5 m’vt?* 


«tM-int«=r R®t»f, 5Rft®1 R5Pi®t5lt, fR^t®1-19> 



««: 1. «ft«5r*i'a’n ^\wV9 c^P{ 

V. 

^•1 ’i1»i, 

«f>!f; 2. ^sitsr sT'^airtfir <3? c^s? f 

5®r'« fi®, 

I 1. TOT «t^tTi m I c^^^y 

CT^t?l Cm^ « ^TtC^TlI, 15H '« '®t<1 

m c^s?^5 ^3r«i'2r^r« I <«f'ff^«i 

^f^sT mi «ftc^ i 

^Rfr?i c«fTi^ '6 v3jt?^-’i5 

’l^’S C5f5 I F-^c^Ti i 

«I®RC?P ^tf5T*('9^^ F-^C«?r ^’fTI M9 I 

^fsR c^^t?r c«2t?i«i « »!t?tc?iT '5it95?^'aw 

1 «4i^ iT’f C'^fw-’«f^i:?i9 51C9J 

C91& ^C9lScs(9 mw ^C3T9i|^-TOIt9 f95?t»I^ ^t^^ 

TO <(t:9S I ^I^’Sr 'Bisitsy '®’«rT »lt«[tC9J C99 m\ 9t9 I 

c^t& lrwi?pSc5T?i f^f«n 

»rr9t««t^: (1) (2) (3) c^z^ 

C«lf9^ <^9? TO TO I 

(1) ^fosxi ^n<5ri^ C9^t9-^T!W 5^|C5|[ 

csjfi^ ^t« 5 | «fC 9 ’*r TO I ^1 »ltTO^ 

'®9w « «f>it9t?ii ^t?[ I tilt ^ I «rt9!T?i^*r 

CTO C9to tH^ s?t mw ^=ITO f^fSl^TO WTOf9« 

^ I f%l ^t9SRTO tcTOSCJ(9 mm fkfm TO til^^ 

Cl!»t^9r ^'6 »lTO C^C«-Bit>l1 »R9^Si%BT ®TOW »I5T9^iT- 

^5»T TO I «ilf&t 9*Tt9tC^ ^1 ^tf^TO W.^ «lt9Sf 5WIW9 

c^rtt ^c»f^Sc5(9 TOU im\ TO TO m to i 
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1974 ] aw 'a 

(2) C<«J?5ir .StT^’F-^C3f?J «ncnf^?P 

TO cn ^tcsr v[mz^\ 4ifap?tt^ 

®*f »itii «jf^i f?i • 'sn »»tc?ir 'srf^?! ^tf^sit®! ^foi^ ^»r«5r? c«c^ 

c«tf^« «^t?r-W9fa ^t9, f fai^ 

Ctfff?!^ c^t?-^sTO?r •t^'e ?[5 I c^^t?r-^?it^?f s{t<rit*i^ 

f^?i mK >i*s’«nt?i f^'afs^ 

^ I ^’f^sr? 'Q «rc® 

BfHgT'e ^ I 

(PRt^ »rs’<rii \ 

(3) '•^sr^ c^t^ f^^wt art?^-TO 5tfA^sT 

c«JC¥ c«rffl« t^<ta*i ^i^s(« 

\ 

2. w\flw c?^l c^, cBTitf^^^ %’5p '^ds 

*ff^sr «i^ fiU I ^ta®i 

^Tlf l?9C«1 ^tCf^ C^ipt^? '®{tti?, 

ftr?i i(?i c^c^ ntc^ I ^tt 

?c?ia f^?j ^ az^ ®!c?r I ’it^c^ c^*i^ 

c?f^ «, f^?i «f5'Q c^zi\ R<i€t® f?c^ gci> \ 

uc?ici ^t?ptc«t I ’gRt^t^r c^ wts'^tl 

CTO^ wr '-^p^l 5^1 c«^=i, ^Rfta TO »fc^ lUf 

c^t=i TO ^1 i '®i*^1«> ^z^ «ft5^t!r 

®ITO I ^tTO^ «Sp^^5ti9tC5?f Cf^C^ 

*tt€in TO ^u 




li^lltlr^ ii^ «f®« mjH t^t** tow, wtwftwt-9 





*ft«iari<t<i *TfflJCcir9 

srfiifs^ Ic^ *10 74 ®TRrc<f5 *1^0 '«r«{itfn^1 
«l^*lt 6tlr*Tt*H0 

jt'sHRs siwt5?*t^ 

, 'csfw Wert^ 

20 C"r *lt^ ( 1974 ) c^Vf 9 [ cBTt? «rf 
^*it^ ^it'o c^*r»i ^W«t»i cpsft* 

%*ri^ «rit'« l«t^, 

¥sjt^, ^faufsr cB^tfl *itc6^T 

cs’^t’ff *5?^ ^*i1^ 

viili^-jis •f’V c*rrv fflwtsr 

'Bit5t^ ^TC^jafi^K 

<*fF®?f® ^<*1- 

1?? I «tf5?>r4?f «ft<i*l 

*tf%R 

’Tc**fTt*ft«rjt? I ^t5tt »TC«iaratr:<fff 

«(»itcas m9 f^ii»i*r «rc6lt« fecsr’f 

5?H5f I *rcq3t c*r, nc^iari^K 

^iw ’f'eltft* a 

C*lNtC^t^ ^t*TH *FCSt^*T. «fl§l 
^tsiiara ^<111 f«f^ ^Hl 

»Il<f ^5*ft5C«l ^Pf¥ 
^v{t»iti{T I 

«it<«*i ^rait5:*i5 cw 

¥iil^ «nt« 

R cntwm fsr¥fe W¥ •ffs^C'nr 

^¥^*1 ®t: c*rtt’rar5{H 

ni¥ ^nfta <ar¥i 

I 

<aw ¥W^ 

¥f«i¥t«ta cifa¥ « '«r«n^t»i 

^v>ri t% fnf*t I 

^Xvi c*rsT c^JW*! yH?rr*i »R1^ 


'¥it'® ^'!i'i^« <9 f«f- nWt 

CB^ff m i|li:¥. «u»i, cb\^«>, 

*ltt^^*T CBlrtS ¥*rtc^« 

«ff5 I f^wfsi *i¥ c¥C¥ 

¥<t*rfB*r «r?¥ =1^ '«f01< »rt^jaf*Ttc*ii 
if® »rr«*icT« «fCB&i «fnc¥ 

«»¥fs Umm »rt<ar^nt^i « oq^® =if5!s 
f^wri^-c^n^s ¥*fi cit^m ¥«*i i 

f<WlH ^<>3t^-ft¥l ¥ f^B»|5T-C¥tm 
^tT?f ^ntl*l «TtBt^ W fl¥, 

fV^ '•i*fr«tc9 'tt« ^9W"ft9 ¥r¥r 
C«fUtC5|1 »1«9 ?I 51T^ I C*ll wc^ Nwfsf 
n09¥ ¥^^^ f9Ci9®tC9 'il^l 

¥C«ri I »ic¥J ®c^c¥r 

®^9 ^5f C¥9r^9 ’T9¥t9, 9t¥J ^9¥rt. 
Rf%jr <11^^ »i^»ft9t9*i—f9f"tf'»: 

•lit flTcafri 9fn¥ »i^<rtCI9 'R¥® «?tf^¥ ¥ 
«l®r9 ntfTC^IS 9fC9 ¥[tt9sr^ ¥tsit*Tl 
*ffflt-rt9 5i®t*if^ ^¥J?l t>if»r n¥«ii:¥ 
«^tfilC9 ¥[t50 9^9 n[r^fl^t¥«l 
*lffl9t99 51^2f¥t9 «riBlr9 ’rttt9I ¥ 
»I9C9tf^«t9 «ff<8a?rqj C'fi^ f «lf«- 

fisit Barc¥ «RW9?ir ¥ 

»<t*i*ra{*rtcsi ¥"511 tt9 I 


!5*l *T^C*it9i(—(1974) >T^¥T1 3*1=1 ¥ 

f^B5tC*19 155 ^it9 '• Fn»2*" + 1, ‘<I91C»1 

...F„«2»" + l, 91C9I ai5q[t 116 ijirt 
29 ¥9>tC^9 8*1 *f^R9 9C»r0^C99, 117 
29 ¥»ltt*f9 llH n^f^9 *l^^9l, 118 
’jitf In ¥»irc*i9 eh *f^fv9 ¥tf*i*i, iw 
^it9 t*f9 c¥C¥ 5n n^^9 «rf¥ ¥99 ^cb 
29 ¥¥tCH9 12T •f^fV9 ¥ll5?t, 15^ ^^1^9 
C*tC9ll59, ^t*r99¥l <99X 121 14"f 

•19f®'9 *3,feW 9tC9» 17n •^^!%'^ ¥|^1 ¥C*I-¥I 
^l»l ¥19 9¥ti¥C9 9C^t<>9(C¥9, 9SJ99, 

-srfiE, c»rm¥¥, c«r*i, •if^9 «frc¥. 

^¥9 -SBII I 5;yr9ff9^ ¥t ^¥9 ^X9 ¥[t99l 


'^!f<r^ I 

. t _ — 11 

«9t¥ >r»tr*f¥— 

vTlf t 9 Wt*l *tfwr 9 * 9 :¥ 9 ^t*rt ¥^ fH- 23 ,«t¥l 9 t¥f¥ # 5 , ¥ ^¥t¥ t »6 9 ^ ¥¥ 

¥lWi 37/7 i 9 f 99 fc ! R ¥ l C 99 , ¥ft[fl¥l •t¥l 9 ¥ ¥(¥ ’ifiW I 




